DESCRIPTION 

PROGRAM EXECUTION DEVICE, PROGRAM EXECUTION METHOD, 

AND PROGRAM 



5 Technical Field 

[0001] The present invention relates to a program execution 
device that downloads and executes a program, and particularly to 
technology for managing an area where an application program is 
saved in a digital broadcast receiver, in which the area where the 
10 downloaded application program is saved has limited space. 

Background Art 

[0002] Technology for managing an area where an application is 
saved in a digital broadcast receiver, in which the area where the 

15 downloaded application program (hereafter, simply "application") is 
saved has limited space, can be found in the OCAP specifications 
(OCAP 1.0 Profile OC-SP-OCAP 1.0-IF-I09-031121). In a digital 
broadcast receiver compliant with the OCAP specifications, upon 
receiving a save request and an execute request for an application, 

20 a digital broadcast receiver saves and executes the application in 
accordance with those requests. Here, the save request for the 
application is a request to save to a secondary storage memory such 
as a flash ROM. Hereafter, an area for saving the application is 
called a storage area; saving the application to the storage area is 

25 called storing; and a priority for saving the application to the 
storage area is called a storage priority. Here, a definition of the 
storage priority can be found in the OCAP specifications under 
"storage priority". 

[0003] In the case where a storage request for plural applications 
30 is received and the storage area is insufficient, the digital broadcast 
receiver compares the storage priority of the individual applications 
and preferentially stores the applications with a high storage priority. 
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Here, in the case where some applications are already stored, these 
applications are deleted from the storage area in order, starting with 
applications with a low storage priority. However, operation of the 
application currently being executed must not be disturbed. 
5 [0004] In the case of identical storage priorities, determination of 
which to store depends on the implementation status. In such a 
manner, by deleting or storing an application from or in the storage 
area, it is possible to always store, preferentially, the application 
with a high storage priority, from among the applications for which 

10 a storage request has been received. 

[0005] Like the present invention, a proposal for notifying a user 
when a storage area is insufficient for an application has been given 
in Patent Reference 1 (Japanese Laid-Open Patent Application No. 
6-324812 Publication, "External Storage Writing Method for Image 

15 Data"). 

[0006] Patent Reference 1 provides a means for notifying a user 
of an amount of remaining space in which saving is possible when, at 
the time of a request to additionally write a file, writing of the file is 
rejected upon obtaining a comparison result indicating that the 

20 space remaining in the save area is less than the size of the file. 
[0007] FIG. 1 is a flowchart showing an external storage writing 
method for image data, as described in Patent Reference 1. 
[0008] The physical available space in each block of the external 
storage, which has been divided into the blocks, is calculated 

25 (S5000); the space remaining in the external storage is determined 
by subtracting a value, in which the total number of blocks is 
multiplied by the maximum data size of one image, from the 
calculated value (S5002); if the size of the image data specified to 
be additionally written is known, that value is determined to be the 

30 file size, and if the size is not known, the maximum size of the image 
is determined to be the file size (S5003). The file size is compared 
with the space remaining in the external storage (S5004); writing of 
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the image data is rejected when a result of the comparison indicates 
that the space remaining is insufficient for the file size (S5006); a 
block with physical remaining space larger than the file size is 
searched for when the result of the comparison indicates that the 
5 remaining space is sufficient for the file size (S5008); and the image 
data is written into the block indicated by the search result in 
additional mode (S5010). 

[0009] Thus, with the technology of Patent Reference 1, the user 
can know that it is not possible to store a new application. 
10 [0010] In addition, a proposal for carrying out interaction with a 
user during installation of an application has been made in Patent 
Reference 2 (Japanese Laid-Open Patent Application No. 10-21058 
Publication, "Method and Device for Managing Version of Application 
Module"). 

15 [0011] FIG. 2 is a flowchart showing a processing for a 
version-upgrade of an application module through the version 
management method as described in Patent Reference 2. 
[0012] The version management method described in Patent 
Reference 2 includes: a version information saving step of saving 

20 version information for each module already installed (S5103); a 
version comparing step of comparing version information for a 
version of each module to be installed with the version information 
of the already-installed module that has been saved in the version 
information saving step (S5105); a messaging step of sending a 

25 message, in accordance with a comparison result obtained in the 
version comparing step, to a user who will carry out installation 
procedures; a module rewriting step of adding, deleting, or 
changing each module in accordance with the comparison result 
obtained in the version comparing step (S5108); and an output step 

30 of outputting, to a user interface, one or both of a result of the 
version comparing step and a result of the messaging step. A 
selecting step in which the user who performs installation selects 
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adding, deleting, changing, or not changing each module based on 
the output result obtained from the output step is further proposed 
as an addition to the version management method. 
[0013] Thus, with Patent Reference 2, at the time of installation of 
5 an identical application, the application is updated based on the 
version information comparison. At this time, a means for 
displaying the message to the user in accordance with the version 
information comparison result, and furthermore, a means for 
allowing the user to select adding, deleting, changing, or not 
10 changing the application, are provided. Through this technology, it 
is possible for the user to know that an application is newly installed. 
Moreover, it is possible to control the installation procedure in the 
case where installation that rolls back to an older version is carried 
out. 

15 

Disclosure of Invention 

Problems that Invention is to Solve 

[0014] However, in a digital broadcast receiver (program 
execution device) described in the OCAP specifications, in the case 

20 where a storage area is insufficient at the time of a storage request 
for an application, the application is stored in/deleted from the 
storage area based on a result of comparing storage priorities of 
applications, but because the storage operation for the application is 
performed automatically, it is not possible for the user to know the 

25 result of the storage operation for the application; for example, 
which application has been stored in/deleted from the storage area. 
[0015] For this reason, the user cannot know of a change in the 
behavior of the application caused by a result of the storage 
operation such as deletion of the application from the storage area, 

30 such as, for example, when startup of the application is slow; there 
is concern that the user will experience anxiety when starting the 
application that has been deleted from storage because the startup 
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of the application is slow. 

[0016] In Patent Reference 1, there is no means for deleting an 
already-stored application; therefore, no means for notifying the 
user that the application has been deleted from storage is provided. 
5 Moreover, the technology of Patent Reference 1 does not make use 
of a storage priority. 

[0017] In addition, Patent Reference 2 deals with a function for 
replacing identical applications; a certain application being installed 
results in insufficient space in the install destination, and other 

10 applications are not deleted. Therefore, Patent Reference 2 does 
not provide a means for deleting an already-installed application 
from the storage area based on a comparison of storage priorities 
upon receiving a request to newly store an application, and does not 
provide a means for notifying the user that an already-stored 

15 application has been deleted from the storage area. 

[0018] Accordingly, an object of the present invention is to provide 
a program execution device that a user can use with peace of mind. 

Means to Solve the Problems 

20 [0019] To solve the abovementioned problems, a program 
execution device according to the present invention is a program 
execution device that downloads and executes a program, and 
includes: a storage unit having an area for storing the downloaded 
program; a storage judgment unit that judges whether or not it is 

25 possible for each of plural programs, including a program to be 
downloaded, to be held in the storage unit, based on a priority 
assigned to each of the programs; a notification unit that notifies a 
user of a message regarding treatment of the program judged by the 
storage judgment unit as being impossible to be held; a storage 

30 processing unit operable to store, in said storage unit, the program 
to be downloaded which has been judged by said storage judgment 
unit as being possible to be held; and an execution unit operable to 
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execute the program stored in said storage unit. Also, for example, 
the program execution device may further include a deletion unit 
which deletes a program stored in the storage unit, the program 
having been judged by the storage judgment unit as being 
5 impossible to be held; the notification unit notifies the user of a 
message regarding the deletion of the program; and the storage 
processing unit stores, in the storage unit from which the program 
has been deleted, the program to be downloaded that has been 
judged by the storage judgment unit as being possible to be held. 
10 In addition, the deletion unit deletes the program stored in the 
storage unit after detecting that the user has been notified by the 
notification unit. 

[0020] To be more specific, when a new program is downloaded 
while there is already a program stored in the storage unit, there are 

15 cases in which the programs cannot be held in the storage unit 
together. In such cases, with the program execution device 
according to the present invention, the priority of the new program 
is compared with the priority of the program already stored in the 
storage unit; when the priority of the program stored in the storage 

20 unit is lower, that program is deleted from the storage unit, and a 
message regarding the deletion of that program is provided to the 
user. Therefore, even if there is a change in the behavior of the 
program execution device due to the deletion, the user knows the 
reason for this change from the message, and thus can use the 

25 program execution device with peace of mind. 

[0021] In addition, the notification unit may notify the user of a 
message requesting the user to confirm the deletion of the program 
stored in the storage unit; the program execution device may 
further include a confirmation acquisition unit that acquires a result 

30 of a confirmation which the user has made in response to the 
message, and the deletion unit may delete the program stored in the 
storage unit upon detecting that the confirmation acquisition unit 
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has acquired the result of the confirmation. 

[0022] Through this, the program is deleted after the user 
confirms the message; therefore, it is possible to prevent the 
program from being deleted without the user confirming the 
5 message, and possible to reliably provide the message to the user. 
[0023] Moreover, the notification unit may notify the user of a 
message inquiring whether or not it is acceptable to delete the 
program stored in the storage unit, and the program execution 
device may further include an answer acquisition unit that acquires 

10 a result of an answer which the user has made in response to the 
message; the deletion unit may delete the program stored in the 
storage unit upon detecting that the result of the answer acquired by 
the answer acquisition unit indicates that deletion has been allowed. 
[0024] Through this, the program is deleted after receiving 

15 permission to delete the program from the user; therefore, it is 
possible to prevent the program from being deleted without 
permission from the user, thus improving the usability. 
[0025] Here, the program execution device may further include a 
priority change unit that raises the priority of the program stored in 

20 the storage unit, the program having been judged by the storage 
judgment unit as being impossible to be held, upon detecting that 
the result of the answer acquired by the answer acquisition unit 
indicates that deletion has been rejected; the storage judgment unit 
may judge, again, whether or not it is possible to hold each of the 

25 programs in the storage unit, based on the priority changed by the 
priority change unit. 

[0026] Through this, when the user rejects deletion of the 
program, the priority of that program is raised, and a program that 
cannot be stored is once again selected from among the plural 
30 programs based on that priority; therefore, a program unnecessary 
to the user can be deleted, and the usability improved. 
[0027] Moreover, the storage judgment unit may further judge 
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whether or not the plural programs judged as being impossible to be 
held are stored in the storage unit; the notification unit may notify 
the user of a message prompting selection of which program, from 
among the plural programs judged to be stored by the storage 
5 judgment unit, to delete. The program execution device may 
further include a selection result acquisition unit that acquires a 
result of the selection made by the user in response to the message; 
the deletion unit is operable to delete the program indicated by the 
result of the selection acquired by said selection result acquisition 
10 unit. 

[0028] For example, in a situation where the capacity of the 
storage unit is too small to store two programs together in the 
storage unit, but one of the programs can be stored, and the 
priorities of the two programs are identical, the storage judgment 

15 unit cannot judge the merits/demerits of each program, and thus 
judges that both programs cannot be stored. As mentioned above, 
the present invention allows the user to select which of the two 
programs to delete even when such a case arises; therefore, it is 
possible to delete a program unnecessary to the user, and improve 

20 the usability. 

[0029] In addition, the program execution device may further 
include an execution judgment that judges whether or not the 
program, which has been judged by the storage judgment unit as 
being impossible to be held, is being executed by the execution unit; 

25 and the notification unit may notify the user of a message regarding 
deletion of the program judged by the execution judgment unit as 
being executed. For example, the deletion unit terminates 
execution of the program judged by the execution judgment unit as 
being executed, and deletes the program. 

30 [0030] Through this, when the program being executed is judged 
as being impossible to be held, the user is notified, and the program 
is forcibly terminated and deleted; therefore, it is possible to set the 
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space required for saving the program to be downloaded in the 
storage unit in a timely manner. 

[0031] Here, the notification unit may notify the user of a 
message inquiring whether or not it is acceptable to delete the 
5 program judged by the execution judgment unit as being executed. 
The program execution device may further include an answer 
acquisition unit that acquires a result of an answer which the user 
has made in response to the message, and the deletion unit may 
terminate and delete the program being executed, upon detecting 
10 that the result of the answer acquired by the answer acquisition unit 
indicates that deletion has been allowed. 

[0032] Through this, the user can select whether or not to delete 
the program, thus improving the usability. 

[0033] In addition, upon detecting that the program being 
is executed has been terminated based on a result of the judgment 
carried out by the execution judgment unit, the deletion unit may 
delete the program. 

[0034] Through this, when the program being executed is judged 
as being impossible to be held, the user is notified, and the program 
20 being executed is deleted after waiting for it to terminate; therefore, 
the program being executed can be used by the user with peace of 
mind. 

[0035] Moreover, the notification unit may notify the user of a 
message regarding storage of the program to be downloaded that 

25 has been judged by the storage judgment unit as being impossible to 
be held. For example, the storage judgment unit may further judge 
whether or not the plural programs judged as being impossible to be 
held are stored in the storage unit, and the notification unit may 
notify the user of a message prompting selection of which program 

30 to store, from among the plural programs judged not to be stored by 
the storage judgment unit. The program execution device may 
further include a selection result acquisition unit that acquires a 
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result of the selection made by the user in response to the message, 
and the deletion may store the program indicated in the result of the 
selection acquired by the selection result acquisition unit. 
[0036] For example, in a situation where the capacity of the 
5 storage unit is too small to store two programs together in the 
storage unit, but one of the programs can be stored, and the 
priorities of the two programs are identical, the storage judgment 
unit cannot judge the merits/demerits of each program, and thus 
judges that both programs cannot be stored. As mentioned above, 
10 the present invention allows the user to select which of the two 
programs to save even when such a case arises; therefore, it is 
possible to delete a program unnecessary to the user, and improve 
the usability. 

[0037] Note that the present invention can be realized not only as 
15 a program execution device, but also as a method or program that 
for performing the operations of the program execution device, as 
well as a storage medium for storing that program. 

Effects of the Invention 
20 [0038] The program execution device of the present invention 
provides an operational effect in which a user can use the device 
with peace of mind. 

Brief Description of Drawings 
25 [0039] FIG. 1 is a flowchart showing a conventional external 
storage writing method for image data. 

FIG. 2 is a flowchart showing a processing for a 
version-upgrade of an application module through a conventional 
version management method. 
30 FIG. 3 is a block diagram of a cable system according to the 

first embodiment of the present invention. 

FIG. 4 is a diagram showing an example of the usage of 
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frequency bands used for communications between the head end 
and the terminal apparatuses in the cable system according to the 
present invention. 

FIG. 5 is a diagram showing an example of the usage of 
5 frequency bands used for communications between the head end 
and the terminal apparatuses in the cable system according to the 
present invention. 

FIG. 6 is a diagram showing an example of the usage of 
frequency bands used for communications between the head end 
10 and the terminal apparatuses in the cable system according to the 
present invention. 

FIG. 7 is a block diagram of a terminal apparatus (program 
execution device) according to the present invention. 

FIG. 8 is a diagram showing an example of an external 
15 appearance of a terminal apparatus according to the present 
invention. 

FIG. 9 is a block diagram showing an internal configuration of 
a POD according to the present invention. 

FIG. 10 is a structural diagram showing an example of a 
20 structure of a program stored in the POD according to the present 
invention. 

FIG. 11 is a diagram showing a structure of a packet defined 
by the MPEG standard. 

FIG. 12 is a diagram showing an example of an MPEG-2 
25 transport stream. 

FIG. 13 is a diagram showing an example of an external 
appearance of an input unit in the case where it is configured as a 
front panel. 

FIG. 14 is a diagram showing a structure of a program stored 
30 in a terminal apparatus according to the present invention. 

FIG. 15A is a diagram showing an example of a display screen 
displayed by the display according to the present invention. 
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FIG. 15B is a diagram showing an example of a display screen 
displayed by the display according to the present invention. 

FIG. 16 is a diagram showing an example of information 
stored in a secondary storage unit 510 according to the present 
5 invention. 

FIG. 17A is a diagram showing an example of information 
stored in a primary storage unit 511 according to the present 
invention. 

FIG. 17B is a diagram showing an example of information 
10 stored in a primary storage unit 511 according to the present 
invention. 

FIG. 17C is a diagram showing an example of information 
stored in a primary storage unit 511 according to the present 
invention. 

is FIG. 18 is a schematic diagram showing the details of a PAT 

specified by the MPEG-2 standard according to the present 
invention. 

FIG. 19 is a schematic diagram showing the details of a PMT 
specified by the MPEG-2 standard according to the present 
20 invention. 

FIG. 20 is a schematic diagram showing details of AIT 
prescribed by the OCAP specifications according to the present 
invention. 

FIG. 21 is a schematic diagram showing a file system sent in 
25 DSMCC format according to the present invention. 

FIG. 22 is a schematic diagram showing details of XAIT 
according to the present invention. 

FIG. 23 is a diagram showing an example of information 
stored in a secondary storage unit according to the present 
30 invention. 

FIG. 24 is a diagram showing an example of a state in which 
an application described in the XAIT information is stored in a 
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storage area for the application, according to the present invention. 

FIG. 25 is a flowchart showing an example of a process from 
when an AM accepts XAIT information to when the AM provides an 
application start instruction to a VM, in the first embodiment of the 
5 present invention. 

FIG. 26 is a diagram showing an example of a state of an 
application stored in a storage area in accordance with XAIT 
information in the first embodiment of the present invention. 

FIG. 27 is a diagram showing an example of a state of an 
10 application stored in a storage area in accordance with XAIT 
information in the first embodiment of the present invention. 

FIG. 28 is a structural diagram showing a structure of an AM 
in the first embodiment of the present invention. 

FIG. 29 is a flowchart showing an example of an operation of 
15 storage processing for an application carried out by an AM that has 
accepted XAIT information, in the first embodiment of the present 
invention. 

FIG. 30 is a flowchart showing an example of an operation of 
storage processing for an application carried out by an AM that has 
20 accepted XAIT information, in the first embodiment of the present 
invention. 

FIG. 31 is a descriptive diagram for describing a display 
position of a deletion notification in the first embodiment of the 
present invention. 

25 FIG. 32 is a flowchart which has consolidated an example of 

an operation in which an AM stores an application in the first 
embodiment of the present invention. 

FIG. 33 is a diagram showing a deletion notification displayed 
in a display. 

30 FIG. 34A is a diagram showing an example of a state of an 

application stored in a storage area prior to acquisition of XAIT 
information, in the first embodiment of the present invention. 
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FIG. 34B is a diagram showing an example of a state of an 
application stored in a storage area after acquisition of XAIT 
information, in the first embodiment of the present invention. 

FIG. 35A is a flowchart showing an example of an operation of 
5 storage processing for an application carried out by an AM that has 
accepted XAIT information, in the first embodiment of the present 
invention. 

FIG. 35B is a flowchart showing an example of an operation of 
storage processing for an application carried out by an AM that has 
10 accepted XAIT information, in the first embodiment of the present 
invention. 

FIG. 36 is a diagram showing an example of a message for 
prompting selection of an application to store. 

FIG. 37 is a structural diagram showing a structure of an AM 
15 in the second embodiment of the present invention. 

FIG. 38 is a diagram showing an example of a deletion 
notification in the second embodiment of the present invention. 

FIG. 39 is a flowchart showing an example of an operation of 
storage processing for an application carried out by an AM that has 
20 accepted XAIT information, in the second embodiment of the 
present invention. 

FIG. 40 is a diagram showing an example of a deletion 
notification in the third embodiment of the present invention. 

FIG. 41 is a flowchart showing an example of an operation of 
25 storage processing for an application carried out by an AM that has 
accepted XAIT information, in the third embodiment of the present 
invention. 

FIG. 42 is a flowchart showing an example of an operation of 
storage processing for an application carried out by an AM that has 
30 accepted XAIT information, in the third embodiment of the present 
invention. 

FIG. 43 is a flowchart showing an example of an operation of 
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storage processing for an application, and treatment of XAIT 
information, carried out by an AM that has accepted XAIT 
information from a head end, in the fourth embodiment of the 
present invention. 
5 FIG. 44 is a flowchart showing an example of an operation of 

a monitor application in the fourth embodiment of the present 
invention. 

FIG. 45 is a structural diagram showing a structure of an AM 
in the fifth embodiment of the present invention. 
10 FIG. 46 is a flowchart showing an example of an operation of 

storage processing for an application carried out by an AM that has 
accepted XAIT information, in the fifth embodiment of the present 
invention. 

FIG. 47 is a flowchart showing an example of an operation of 
15 storage processing for an application carried out by an AM that has 
accepted XAIT information, in the fifth embodiment of the present 
invention. 

FIG. 48 is a diagram showing an example of an enquiry dialog 
in the fifth embodiment of the present invention. 
20 FIG. 49 is a diagram showing another example of an enquiry 

dialog in the fifth embodiment of the present invention. 

FIG. 50 is a diagram showing yet another example of an 
enquiry dialog in the fifth embodiment of the present invention. 

FIG. 51 is a flowchart showing an example of an operation of 
25 storage processing for an application carried out by an AM that has 
accepted XAIT information, in the sixth embodiment of the present 
invention. 

FIG. 52 is a flowchart showing an example of an operation of 
storage processing for an application carried out by an AM that has 
30 accepted XAIT information, in the sixth embodiment of the present 
invention. 

FIG. 53 is a diagram showing an example of a dialog in the 
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sixth embodiment of the present invention. 

FIG. 54 is a flowchart showing an example of an operation of 
storage processing for an application carried out by an AM that has 
accepted XAIT information, in the seventh embodiment of the 
5 present invention. 

FIG. 55 is a diagram showing an example of a message in the 
seventh embodiment of the present invention. 

FIG. 56 is a diagram showing an example of XAIT information 
necessary for downloading a Java program via IP. 

10 

Numerical References 



[0040] 1200 program 

1201 OS 
1201a kernel 

15 1201b library 

1202 EPG 

1202a TV show display unit 

1202b reproduction unit 

1203 VM 

20 1204 service manager 

1205 library 

1205a JMF 

1205b AM 

1205c Tuner 

25 1205d CA 

1205e PODLib 

2601 storage priority comparison unit 

2602 stored application determination unit 

2603 storage unit 

30 2604 storage deletion unit 

2605 notification unit 

2606 storage area remaining space acquisition unit 
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2607 



application size acquisition unit 



Best Mode for Carrying Out the Invention 
[0041] (First Embodiment) 
5 The embodiment of the cable television system in the present 

invention shall be explained with reference to the diagrams. 
[0042] FIG. 3 is a block diagram expressing a relationship 
between apparatuses that make up the cable system. This cable 
system is configured of a head end 101 and three terminal 

10 apparatuses, a terminal apparatus Alll, a terminal apparatus B112, 
and a terminal apparatus C113, which are program execution 
devices. In the present embodiment, three terminal apparatuses 
are connected to one head end, but it is possible to implement the 
present invention even with an arbitrary number of terminal 

15 apparatuses being connected to the head end. 

[0043] The head end 101 transmits, to plural terminal 
apparatuses, broadcast signals such as video, audio and data, and 
receives data transmissions from the terminal apparatuses. In 
order to realize this, frequency bands are divided for use in data 

20 transmission between the head end 101, and the terminal apparatus 
Alll, the terminal apparatus B112, and the terminal apparatus 
C113. 

[0044] FIG. 4 is a diagram showing one example of a division of 
the frequency bands. The frequency band is roughly divided into 

25 two types: Out Of Band (abbr. OOB) and In-Band. A frequency 
band of 5 to 130MHz is allocated to OOB to be mainly used for data 
exchange between the head end 101 and the terminal apparatus 
Alll, the terminal apparatus B112, and the terminal apparatus 
C113. 130MHz to 864MHz is assigned as In-Band, and is mainly 

30 used in a broadcast channel including video and audio. QPSK is 
employed for OOB, whereas QAM64 is employed for In-Band as 
modulation techniques. Modulation type technology is generally 
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known and of little concern to the present invention, and therefore 
detailed descriptions are omitted. 

[0045] FIG. 5 is a diagram showing one example of further 
detailed use of the OOB frequency band. A frequency band of 
5 70MHz to 74MHz is used to transmit data from the head end 101; all 
of the terminal apparatus Alll, the terminal apparatus B112, and 
the terminal apparatus C113 receive the same data from the head 
end 101. On the other hand, a frequency band of 10.0MHz to 
10.1MHz is used to transmit data from the terminal apparatus Alll 

10 to the head end 101; a frequency band of 10.1MHz to 10.2MHz is 
used to transmit data from the terminal apparatus B112 to the head 
end 101; and a frequency band of 10.2MHz to 10.3MHz is used to 
transmit data from the terminal apparatus C113 to the head end 101. 
Accordingly, data which is unique to each terminal apparatus can be 

15 transmitted to the head end 101 from each of the terminal apparatus 
Alll, the terminal apparatus B112, and the terminal apparatus 
C113. 

[0046] FIG. 6 is a diagram showing one example of use of an 
In-Band frequency band. 150MHz to 156MHz and 156MHz to 

20 162MHz are assigned to a TV channel 1 and a TV channel 2 
respectively, and thereafter, TV channels are assigned in 6MHz 
intervals. Radio channels are assigned in 1MHz units from 310MHz 
on. Each of these channels may be used as analog broadcast or as 
digital broadcast. In the case of digital broadcast, data is 

25 transferred in the transport packet format compliant with the 
MPEG-2 specifications, in which case data intended for various data 
broadcast can be transmitted, in addition to audio and video. 
[0047] The head end 101 is equipped with a QPSK modulation unit, 
a QAM modulation unit, and the like in order to transmit suitable 

30 broadcast signals in the respective frequency ranges. In addition, 
the head end 101 has a QPSK demodulator for receiving data from 
the terminal apparatuses. Also, the head end 101 is assumed to be 



- 18- 



further equipped with various devices related to the above 
modulation units and demodulation unit. However, the present 
invention relates mainly to the terminal apparatuses, and therefore 
detailed descriptions are omitted. 
5 [0048] The terminal apparatus Alll, the terminal apparatus 
B112, and the terminal apparatus C113 receive and reproduce 
broadcast signals transmitted from the head end 101. Furthermore, 
the terminal apparatus Alll, the terminal apparatus B112, and the 
terminal apparatus C113 transmit data unique to each terminal 

10 apparatus to the head end 101. In the present embodiment, these 
three terminal apparatuses have the same configuration. 
[0049] FIG. 7 is a block diagram expressing a hardware 
configuration of the terminal apparatus (program execution device). 
A terminal apparatus 500, which is equivalent to each of the 

15 abovementioned terminal apparatus Alll, terminal apparatus B112, 
and terminal apparatus C113, is made up of a QAM demodulation 
unit 501, a QPSK demodulation unit 502, a QPSK modulation unit 
503, a TS decoder 505, an audio decoder 506, a speaker 507, a 
video decoder 508, a display 509, a secondary storage unit 510, a 

20 primary storage unit 511, a ROM 512, an input unit 513, and a CPU 
514. Furthermore, a POD 504 can be attached to/detached from 
the terminal apparatus 500. 

[0050] FIG. 8 is a diagram showing an example of an external 
appearance of the terminal apparatus 500 that is configured as a 
25 flat-panel TV. 

601 is a housing of the flat-panel TV, which contains all 
constituent elements of the terminal apparatus 500 except for the 
POD 504. 

[0051] A display 602 corresponds to the display 509 in FIG. 7. 
30 A front panel unit 603 is configured of a plurality of buttons, and 
corresponds to the input unit 513 in FIG. 7. 

[0052] 604 is a signal input terminal, to which a cable line is 
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connected for transmitting/receiving signals to and from the head 
end 101. In addition, the signal input terminal 604 is connected to 
the QAM demodulation unit 501, the QPSK demodulation unit 502, 
and the QPSK modulation unit 503 shown in FIG. 7. 
5 [0053] A POD card 605 corresponds to the POD 504 in FIG. 7. 
The POD 504 is embodied independently of the terminal apparatus 
500 and can be attached to/detached from the terminal apparatus 
500, as in the case of the POD card 605 in FIG. 8. A detailed 
description of the POD 504 is given later. 

10 [0054] The POD card 605 is inserted into an insertion slot 606. 
As shown in FIG. 7, the QAM demodulation unit 501 demodulates a 
signal which has been QAM-modulated in and transmitted from the 
head end 101, according to tuning information that includes a 
frequency specified by the CPU 514, and passes the resultant to the 

15 POD 504. 

[0055] The QPSK demodulation unit 502 demodulates a signal 
which has been QPSK-modulated in and transmitted from the head 
end 101, according to tuning information that includes a frequency 
specified by the CPU 514, and passes the resultant to the POD 504. 
20 [0056] The QPSK modulation unit 503 QPSK-modulates a signal 
passed from the POD 504, according to modulation information that 
includes a frequency specified by the CPU 514, and transmits the 
resultant to the head end 101. 

[0057] As shown in FIG. 8, the POD 504 is detachable from the 
25 main body of the terminal apparatus 500. The definition of the 
connection interface between the main body of the terminal 500 and 
the POD 504 is given in OpenCable (R) HOST-POD Interface 
Specification (OC-SP-HOSTPOD-IF-I12-030210) and in 
specifications referred to by this specification. Here, a detailed 
30 description is omitted, and description is given only of portions 
relevant to the present invention. 

[0058] FIG. 9 is a block diagram showing an internal configuration 
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of the POD 504. The POD 504 is made up of a first descrambler unit 
701, a second descrambler unit 702, a scrambler unit 703, a primary 
storage unit 704, a secondary storage unit 705, and a CPU 706. 
[0059] The first descrambler unit 701, under instruction from the 
5 CPU 706, receives a scrambled signal from the QAM demodulation 
unit 501 of the terminal apparatus 500 and descrambles the signal. 
Then, the first descrambler unit 701 transmits the descrambled 
signal to the TS decoder 505 of the terminal apparatus 500. 
Information required for decoding such as a key is provided by the 

10 CPU 706 as necessary. More specifically, the head end 101 
broadcasts several fee-based channels, and when the user 
purchases the right to view these fee-based channels, the first 
descrambler unit 701 receives required information such as a key 
from the CPU 706 and performs descrambling, and the user is able to 

15 view these fee-based channels. When required information such as 
a key is not provided, the first descrambler unit 701 passes the 
received signal directly to the TS decoder 505 without performing 
descrambling. 

[0060] The second descrambler unit 702, under instruction from 
20 the CPU 706, receives a scrambled signal from the QPSK 
demodulation unit 502 of the terminal apparatus 500 and 
descrambles the signal. Then, the second descrambler unit 702 
passes the descrambled data to the CPU 706. 

[0061] The scrambler unit 703, under instruction from the CPU 
25 706, scrambles the data received from the CPU 706 and sends the 
resultant to the QPSK modulation unit 503 of the terminal apparatus 
500. 

[0062] The primary storage unit 704, specifically made up of a 
primary memory such as a RAM, is utilized for storing data 
30 temporarily when the CPU 706 performs processing. 

[0063] The secondary storage unit 705, specifically made up of a 
secondary storage memory such as a flash ROM, is utilized for 
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storing a program to be executed by the CPU 706 as well as for 
storing data which should not be deleted even when the power is 
turned off. 

[0064] The CPU 706 executes the program stored in the 
5 secondary storage unit 705. The program is made up of plural 
subprograms. 

[0065] FIG. 10 is a diagram showing an example of the program 
stored in the secondary storage unit 705. In FIG. 10, a program 
800 is made up of plural subprograms including a main program 801, 

10 an initialization subprogram 802, a network subprogram 803, a 
reproduction subprogram 804, and a PPV subprogram 805. 
[0066] Here, PPV, which is an abbreviation of Pay Per View, refers 
to a service that allows the user to view a certain TV show, such as 
a movie, by paying a fee. When the user enters his/her personal 

15 identification number, the purchase of the right to view the program 
is notified to the head end 101, scrambling is cancelled, and the 
program can be viewed by the user. With this viewing, the user is 
required to pay the purchase price at a later date. 
[0067] The main program 801, which is the first subprogram 

20 activated by the CPU 706 when the power is turned on, controls the 
other subprograms. 

[0068] The initialization subprogram 802, which is activated by 
the main program 801 when the power is turned on, performs 
information exchange with the terminal apparatus 500 and performs 

25 initialization processing. This initialization processing is defined in 
detail in OpenCable (R) HOST-POD Interface Specification 
(OC-SP-HOSTPOD-IF-I12-030210) and in specifications referring to 
this specification. Furthermore, the initialization subprogram 802 
also performs initialization processing not defined in these 

30 specifications. Here, a part of this initialization processing is 
introduced. When the power is turned on, the initialization 
subprogram 802 notifies the QPSK demodulation unit 502 of a first 
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frequency stored in the secondary storage unit 705 via the CPU 514 
of the terminal apparatus 500. The QPSK demodulation unit 502 
performs tuning using the provided first frequency, and transmits 
the resulting signal to the secondary scrambler unit 702. Moreover, 
5 the initialization subprogram 802 provides the secondary 
descrambler unit 702 with descrambling information such as a first 
key stored in the secondary storage unit 705. As a result, the 
secondary descrambler unit 702 performs descrambling and passes 
the resultant to the CPU 706 executing the initialization subprogram 

10 802. Thus, the initialization subprogram 802 can receive the 
information. In the present embodiment, the initialization 
subprogram 802 receives information via the network subprogram 
803. A detailed description on this is given later. 
[0069] Furthermore, the initialization subprogram 802 notifies 

15 the QPSK modulation unit 503 of a second frequency stored in the 
secondary storage unit 705 via the CPU 514 of the terminal 
apparatus 500. The initialization subprogram 802 provides the 
scrambler unit 703 with scrambling information stored in the 
secondary storage unit 705. When the initialization subprogram 

20 802 provides, via the network subprogram 803, the scrambler unit 
703 with information required to be sent, the scrambler unit 703 
scrambles the data using the provided scrambling information, and 
provides the scrambled data to the QPSK modulation unit 503. The 
QPSK modulation unit 503 modulates the scrambled information 

25 which it received, and sends the modulated information to the head 
end 101. 

[0070] As a result, it becomes possible for the initialization 
subprogram 802 to carry out two-way communications with the 
head end 101 via the terminal apparatus 500, the secondary 
30 descrambler unit 702, the scrambler unit 703, and the network 
subprogram 803. 

[0071] The network subprogram 803, which is used by plural 
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subprograms such as the main program 801 and the initialization 
subprogram 802, is a subprogram intended for carrying out a 
two-way communication with the head end 101. More specifically, 
the network subprogram 803 behaves as if other subprograms using 
5 the network subprogram 803 were carrying out a two-way 
communication with the head end 101 in accordance with TCP/IP. A 
detailed explanation of TCP/IP is omitted here, since it is a publicly 
known technique for specifying the protocols to be used when 
exchanging information between plural terminals. When activated 

10 by the initialization subprogram 802 when power is turned on, the 
network subprogram 803 notifies, via the terminal apparatus 500, 
the head end 101 of a MAC address (an abbreviation of Media Access 
Control address) which is an identifier for identifying the POD 504 
and which is stored in the secondary storage unit 705 beforehand, 

15 so as to request for the obtainment of an IP address. The head end 
101 notifies the POD 504 of the IP address via the terminal 
apparatus 500, and the network subprogram 803 stores the IP 
address in the primary storage unit 704. Thereafter, the head end 
101 and the POD 504 communicate with each other using the IP 

20 address as the identifier of the POD 504. 

[0072] The reproduction subprogram 804 provides the first 
descrambler unit 701 with descrambling information such as a 
second key stored in the secondary storage unit 705 as well as 
descrambling information such as a third key provided by the 

25 terminal apparatus 500, so as to allow descrambling to be 
performed. Furthermore, the reproduction subprogram 804 
receives, via the network subprogram 803, information indicating 
that the signal inputted in the first descrambler unit 701 is a PPV 
channel. On the notification that the signal is a PPV channel, the 

30 reproduction subprogram 804 activates the PPV subprogram 805. 
[0073] When activated, the PPV subprogram 805 displays, on the 
terminal apparatus 500, a message that prompts the user to 
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purchase the TV show, and accepts an input from the user. More 
specifically, when information intended to be displayed on the 
screen is sent to the CPU 514 of the terminal apparatus 500, a 
program running on the CPU 514 of the terminal apparatus 500 
5 shows the message on the display 509 of the terminal apparatus 500. 
Then, when the user enters the personal identification number via 
the input unit 513 of the terminal apparatus 500, the CPU 514 of the 
terminal apparatus 500 accepts it, and sends it to the PPV 
subprogram 805 running on the CPU 706 of the POD 504. The PPV 

io subprogram 805 sends, to the head end 101, the accepted personal 
identification number via the network subprogram 803. When such 
personal identification number is valid, the head end 101 notifies, 
via the network subprogram 803, the PPV subprogram 805 of 
descrambling information required for descrambling such as a fourth 

15 key. The PPV subprogram 805 provides the first descrambler unit 
701 with the accepted descrambling information such as the fourth 
key, and then the first descrambler unit 701 descrambles the signal 
being inputted. 

[0074] As shown in FIG. 7, the TS decoder 505 performs filtering 
20 on the signal accepted from the POD 504, and passes necessary data 
to the audio decoder 506, the video decoder 508, and the CPU 514. 
Here, the signal sent from the POD 504 is an MPEG2 transport 
stream. A detailed description of an MPEG-2 transport stream is 
given in the MPEG specification ISO/IEC 13818-1, and therefore 
25 detailed descriptions shall be omitted in the present embodiment. 
An MPEG2 transport stream is composed of plural fixed-length 
packets, and a packet ID is assigned to each packet. 
[0075] FIG. 11 is a diagram showing the structure of a packet. 
900 is a packet configured of 188 bytes having fixed length. The 
30 top four bytes are a header 901 storing information for identifying 
the packet, and the remaining 184 bytes are a payload 902 which 
contains the information to be transmitted. The header 901 is 
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configured like a configuration 903. A packet ID is included in the 
13 bits of the twelfth to twenty-fourth bits from the top. 
[0076] FIG. 12 is a schematic diagram illustrating plural packet 
strings to be transmitted. A packet 1001 carries a packet ID "1" in 
5 its header and includes the first information of video A in its payload. 
A packet 1002 carries a packet ID "2" in its header and includes the 
first information of audio A in its payload. A packet 1003 carries a 
packet ID "3" in its header and includes the first information of audio 
B in its payload. 

10 [0077] A packet 1004 carries the packet ID "1" in its header and 
includes the second information of the video A in its payload, and is 
the continuation of the packet 1001. Similarly, packets 1005, 1026, 
and 1027 carry follow-on data of the other packets. By 
concatenating the contents of the payloads of packets with the same 

15 packet IDs in the above manner, it is possible to reproduce a 
continuing video and audio. 

[0078] As shown in FIG. 12, when the CPU 514 indicates, to the 
TS decoder 505, the packet ID "1" as well as "the video decoder 508" 
as an output destination, the TS decoder 505 extracts packets with 

20 the packet ID w l" from the MPEG2 transport stream received from 
the POD 504, and passes them to the video decoder 508. Therefore, 
in FIG. 12, only the video data is passed over to the video decoder 
508. At the same time, when the CPU 514 indicates, to the TS 
decoder 505, the packet ID "2" as well as "the audio decoder 506", 

25 the TS decoder 505 extracts packets with the packet ID "2" from the 
MPEG2 transport stream received from the POD 504, and passes 
them to the audio decoder 506. In FIG. 12, only the audio data is 
passed over to the audio decoder 506. 

[0079] This process of extracting only necessary packets 
30 according to the packet IDs corresponds to the filtering performed 
by the TS decoder 505. The TS decoder 505 is capable of 
performing more than one filtering processing simultaneously, at 
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the instruction of the CPU 514. 

[0080] As shown in FIG. 7, the audio decoder 506 concatenates 
audio data embedded in the packets in the MPEG2 transport stream 
provided by the TS decoder 505, performs digital-to-analog 
5 conversion on the concatenated data, and outputs the resultant to 
the speaker 507. 

[0081] The speaker 507 performs the audio output of the signal 

provided by the audio decoder 506. 

The video decoder 508 concatenates video data embedded in 
10 the packets in the MPEG2 transport stream provided by the TS 

decoder 505, performs digital-to-analog conversion on the 

concatenated data, and outputs the resultant to the display 509. 

[0082] The display 509, specifically configured of a CRT or a liquid 

crystal and the like, outputs a video signal provided by the video 
15 decoder 508 and displays a message specified by the CPU 514, and 

so forth. 

[0083] The secondary storage unit 510, specifically made up of a 
flash memory, a hard disk, or the like, stores and deletes data and 
programs specified by the CPU 514. Stored data and programs are 

20 referred to by the CPU 514. The stored data and programs are kept 
in storage even when power to the terminal apparatus 500 is cut off. 
[0084] The primary storage unit 511, specifically made up of a 
RAM and the like, temporarily stores and deletes data and programs 
specified by the CPU 514. Stored data and programs are referred 

25 to by the CPU 514. The stored data and programs are deleted when 
power to the terminal apparatus 500 is cut off. 

[0085] The ROM 512 is a read-only memory device, specifically 
made up of a ROM, a CD-ROM, or a DVD, and the like. The ROM 512 
stores a program to be executed by the CPU 514. 
30 [0086] The input unit 513, specifically made up of a front panel or 
remote control, accepts an input from the user. 

[0087] FIG. 13 is a diagram showing an example of the input unit 
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513 in the case where it is configured as a front panel. A front 
panel 1100 corresponds to the front panel unit 603 shown in FIG. 8. 
The front panel 1100 is made up of seven buttons: an up-cursor 
button 1101, a down-cursor button 1102, a left-cursor button 1103, 
5 a right-cursor button 1104, an OK button 1105, a cancel button 
1106, and an EPG button 1107. When the user presses a button, 
the identifier of the pressed button is notified to the CPU 514. 
[0088] The CPU 514 executes the program stored in the ROM 512. 
Following the instructions from the program to be executed, the CPU 

10 514 controls the QAM demodulation unit 501, the QPSK 
demodulation unit 502, the QPSK modulation unit 503, the POD 504, 
the TS decoder 505, the display 509, the secondary storage unit 510, 
the primary storage unit 511, and the ROM 512. 
[0089] FIG. 14 is a structural diagram showing an example of the 

15 program that is stored in the ROM 512 and executed by the CPU 514. 
[0090] A program 1200 is made up of plural subprograms. To be 
more specific, the program 1200 is made up of an OS 1201, an EPG 
1202, a Java (R) VM 1203 (hereafter, VM 1203), a service manager 
1204, and a Java library 1205 (hereafter, library 1205). 

20 [0091] The OS 1201 is a subprogram activated by the CPU 514 
when power to the terminal apparatus 500 is turned on. The OS 
1201 stands for operating system, an example of which is Linux (R) 
and the like. The OS 1201 is a generic name for publicly known 
technology made up of a kernel 1201a for executing a subprogram in 

25 parallel with another subprogram and a library 1201b, and therefore 
a detailed description is omitted. In the present embodiment, the 
kernel 1201a of the OS 1201 executes the EPG 1202 and the VM 
1203 as subprograms. Meanwhile, the library 1201b provides 
these subprograms with plural functions required for controlling the 

30 constituent elements of the terminal apparatus 500. 

[0092] A tuning function can be introduced as one example of 
these functions. In the tuning function, tuning information 
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including a frequency is received from another subprogram and then 
passed over to the QAM demodulation unit 501. Accordingly, it is 
possible for the QAM demodulation unit 501 to perform 
demodulation based on the provided tuning information, and pass 
5 the demodulated data to the POD 504. As a result, the other 
subprograms can control the QAM demodulation unit via the library 
1201b. 

[0093] The EPG 1202 is made up of a TV show display unit 1202a 
for displaying a list of TV shows to the user and for accepting an 

10 input from the user, and a reproduction unit 1202b for selecting 
channels. Here, EPG stands for Electric Program Guide. The EPG 
1202 is activated by the kernel 1201a when power to the terminal 
apparatus 500 is turned on. In the activated EPG 1202, the TV 
show display unit 1202a waits for an input from the user via the 

15 input unit 513 of the terminal apparatus 500. Here, in the case 
where the input unit 513 takes the form of the front panel illustrated 
in FIG. 13, when the user presses the EPG button 1107 on the input 
unit 513, the CPU 514 is notified of the identifier of the EPG button. 
The TV show display unit 1202a of the EPG 1202, which is a 

20 subprogram running on the CPU 514, accepts this identifier and 
shows TV show information on the display 509. 

[0094] FIGS. 15A and 15B are diagrams showing examples of a TV 
show chart displayed by the display 509. As shown in FIG. 15A, the 
TV show information is displayed on the display 509 in a grid pattern. 

25 A column 1301 displays time information. A column 1302 displays 
a channel name "Channel 1" and TV shows to be broadcast during 
time periods corresponding to the respective times displayed in the 
column 1301. "Channel 1" shows that a TV show "News 9" is shown 
from 9:00 to 10:30, and "Movie AAA" is shown from 10:30 to 12:00. 

30 A column 1303 displays a channel name "Channel 2" and TV shows 
to be broadcast during time periods corresponding to the respective 
times displayed in the column 1301, as in the case of the column 
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1302. A TV show "Movie BBB" is shown from 9:00 to 11:00, and 
"News 11" is shown from 11:00 to 12:00. The cursor 1330 moves 
at the press of the left-cursor button 1103 or the right-cursor button 
1104 on the front panel 1100. When the right-cursor button 1104 
5 is pressed down in the state illustrated in FIG. 15A, the cursor 
button 1330 moves to the right, as shown in FIG. 15B. Meanwhile, 
when the left-cursor 1103 is pressed down in the state illustrated in 
FIG. 15B, the cursor 1330 moves to the left, as shown in FIG. 15A. 
[0095] When the OK button 1105 on the front panel 1100 is 

10 pressed down in the state shown in FIG. 15A, the TV show display 
unit 1202a notifies the reproduction unit 1202b of the identifier of 
"Channel 1". Meanwhile, when the OK button 1105 on the front 
panel 1100 is pressed down in the state shown in FIG. 15B, the TV 
show display unit 1202a notifies the reproduction unit 1202b of the 

15 identifier of "Channel 2". 

[0096] Furthermore, the TV show display unit 1202a periodically 
stores TV show information to be displayed from the head end 101 
into the primary storage unit 511 via the POD 504. Generally, it 
takes time to obtain TV show information from the head end. 

20 However, it becomes possible to quickly display a TV show table by 
displaying the TV show information that is pre-stored in the primary 
storage unit 511 at the press of the EPG button 1107 of the input 
unit 513. 

[0097] The reproduction unit 1202b reproduces the channel using 
25 the received identifier of the channel. The relationship between 
channel identifiers and channels is pre-stored by the secondary 
storage unit 510 as channel information. 

[0098] FIG. 16 is a diagram showing an example of the channel 
information stored in the secondary storage unit 510. The channel 
30 information is stored in tabular format. A column 1401 describes 
the identifiers of channels. A column 1402 describes channel 
names. A column 1403 describes tuning information. Here, the 
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tuning information is represented by values to be provided to the 
QAM demodulation unit 501 such as frequency, transmission rate, 
and coding ratio. A column 1404 describes program numbers. 
Program numbers are numbers used to identify PMTs defined by the 
5 MPEG-2 standard. A description of PMTs is given later. Each of 
lines 1411 to 1414 indicates a set of the identifier, channel name, 
and tuning information of each channel. The line 1411 is a set that 
includes "1" as the identifier, "Channel 1" as the channel name, a 
frequency of "312MHz" as the tuning information, and "101" as the 

10 program number. The reproduction unit 1202b passes the 
identifier of the received channel directly to the service manager in 
order to reproduce the channel. Moreover, when the user presses 
down the up-cursor button 1101 and the down-cursor button 1102 
on the front panel 1100 while the reproduction is taking place, the 

15 reproduction unit 1202b receives a notification about such press by 
the user from the input unit 513 via the CPU 514, and switches the 
channel being reproduced to another one. First, the reproduction 
unit 1202b stores, in the primary storage unit 511, the identifier of 
the channel that is currently reproduced. 

20 [0099] FIGS. 17A, 17B, and 17C show examples of channel 
identifiers stored in the primary storage unit 511. FIG. 17A shows 
that an identifier "3" is stored, and it is shown in FIG. 16 that a 
channel with the channel name "TV 3" is being reproduced. When 
the user presses the up-cursor button 1101 in a state illustrated in 

25 FIG. 17A, the reproduction unit 1202b refers to the channel 
information shown in FIG. 16, and passes the identifier "2" of a 
channel with the channel name of "Channel 2" to the service 
manager in order to newly reproduce a channel with the channel 
name of "Channel 2", which is the previous channel in the table. At 

30 the same time, the reproduction unit 1202b rewrites the channel 
identifier stored in the primary storage unit 511 as "2". FIG. 17B 
shows the state in which the channel identifier has been re-written. 
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Meanwhile, when the user presses the down-cursor button 1102 in 
the state illustrated in FIG. 17A, the reproduction unit 1202b refers 
to the channel information shown in FIG. 14, and passes the 
identifier "4" of a channel with the channel name of "TV Japan" to 
5 the service manager in order to newly reproduce a channel with the 
channel name of "TV Japan", which is the next channel in the table. 
At the same time, the reproduction unit 1202b rewrites the channel 
identifier stored in the primary storage unit 511 as "4". FIG. 17B 
shows the state in which the channel identifier has been re-written. 

10 [OlOO] The VM 1203 is a Java virtual machine that sequentially 
analyzes and executes programs written in the Java (R) language. 
Programs written in the Java language are compiled of intermediate 
code which does not depend on the hardware, called bytecode. The 
Java Virtual Machine is an interpreter which executes this bytecode. 

15 Some of the Java virtual machines translate the byte codes into an 
executable form which can be interpreted by the CPU 514 and pass 
the resultant to the CPU 514, which executes it. The VM 1203 is 
started with a Java program to be executed being specified by the 
kernel 1201a. In the present embodiment, the kernel 1201a 

20 specifies the service manager 1204 as a Java program to be 
executed. Details of the Java language are explained in many 
publications, such as "Java (R) Language Specification" (ISBN 
0-201-63451-1). Here, those details are omitted. In addition, 
detailed operations of the Java Virtual Machine itself are explained in 

25 many publications, such as "Java (R) Virtual Machine Specification" 
(ISBN 0-201-63451-X). Here, those details are omitted. 
[0101] The service manager 1204, which is a Java program 
written in the Java language, is sequentially executed by the VM 
1203. It is possible for the service manager 1204 to call or be 

30 called by another subprogram not written in the Java language 
through the JNI (Java (R) Native Interface). JNI is described in 
many publications, such as ''Java (R) Native Interface." Here, those 



-32- 



details are omitted. 

[0102] The service manager 1204 accepts the identifier of the 
channel from the reproduction unit 1202b through the JNI. 
[0103] First, the service manager 1204 passes the identifier of 
5 the channel to a Tuner 1205c in the library 1205 so as to request for 
tuning. The Tuner 1205c refers to the channel information stored in 
the secondary storage unit 510 to obtain the tuning information. 
Assuming that the service manager 1204 passes the identifier "2" of 
the channel to the Tuner 1205c, the Tuner 1205c refers to the line 

10 1412 shown in FIG. 16, and obtains the tuning information 
"156MHz," corresponding to the channel. The Tuner 1205c passes 
the tuning information to the QAM demodulation unit 501 via the 
library 1201b of the OS 1201. The QAM demodulation unit 501 
demodulates the signal sent from the head end 101 according to the 

15 tuning information given to the QAM demodulation unit 501, and 
passes the resultant signal to the POD 504. 

[0104] Next, the service manager 1204 requests a CA 1205d 
inside the library 1205 to perform descrambling. The CA 1205d 
provides the POD 504 with information required for descrambling 
20 through the library 1201b in the OS 1201. On the basis of the 
provided information, the POD 504 descrambles the signal provided 
by the QAM demodulation unit 501, and passes the resultant signal 
to the TS decoder 505. 

[0105] Next, the service manager 1204 provides a JMF 1205a 
25 inside the library 1205 with the identifier of the channel, so as to 
request for the reproduction of the video and audio. 
[0106] First, the JMF 1205a obtains, from a PAT and a PMT, packet 
IDs used to specify the video and audio to be reproduced. PAT and 
PMT are tables defined by the MPEG-2 standard that show the 
30 program line-up included in an MPEG-2 transport stream. PAT and 
PMT are carried in the payloads in packets included in an MPEG-2 
transport stream, together with audio and video. Refer to the 
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specification for a detailed description of PAT and PMT. Here, only 
an overview of PAT and PMT is given. PAT, which is an abbreviation 
of Program Association Table, is carried in packets with the packet 
ID "0". In order to obtain the PAT, the JMF 1205a indicates, to the 
5 TS decoder 505, the packet ID "0" and the CPU 514 through the 
library 1201b of the OS 1201. Then, the TS decoder 505 performs 
filtering based on the packet ID "0", and passes the resultant to the 
CPU 514. Accordingly, the JMF 1205a can collect the PAT packets. 
[0107] FIG. 18 illustrates a table that schematically shows an 

10 example of the collected PAT information. A column 1601 describes 
program numbers. A column 1602 describes packet IDs. The 
packet IDs shown in the column 1602 are used to obtain the PAT. 
Each of lines 1611 to 1613 is a pair of the program number of a 
channel and a packet ID corresponding to it. Here, three channels 

15 are defined. The line 1611 defines a pair of the program number 
"101" and the packet ID "501". Assuming that the channel 
identifier provided to the JMF 1205a is "2", the JMF 1205a refers to 
the line 1412 in FIG. 16, so as to obtain the program number "102" 
corresponding to the channel identifier, and then refers to the line 

20 1612 in the PAT shown in FIG. 18, so as to obtain the packet ID "502" 
corresponding to the program number "102". PMT, which is an 
abbreviation of Program Map Table, is carried in packets with the 
packet IDs specified in the PAT. In order to obtain the PMT, the JMF 
1205a indicates, to the TS decoder 505, a packet ID and the CPU 514 

25 through the library 1201b of the OS 1201. Here, a packet ID to be 
specified is "502". Then, the TS decoder 505 performs filtering 
based on the packet ID "502", and passes the resultant to the CPU 
514. Accordingly, the JMF 1205a can collect the PMT packets. 
[0108] FIG. 19 is a diagram that schematically shows an example 

30 of the collected PMT information. A column 1701 describes a 
stream type, and a column 1702 describes the packet ID. 
Information specified in the respective stream types is carried in the 



-34- 



payloads of packets with the packet IDs specified in the column 1702. 
A column 1703 describes additional information. Each of lines 1711 
to 1714 is a pair of a packet ID and the type of information being 
transmitted, which is known as an elementary stream. The line 
5 1711, which is a pair of the stream type "audio" and the packet ID 
''Soil", indicates that audio data is stored in the payload of the 
packet with the packet ID "5011". The JMF 1205a obtains, from the 
PMT, the packet IDs of the video and audio to be reproduced. As 
shown in FIG. 19, the JMF 1205a obtains the audio packet ID "5011" 
10 from the line 1711, and the video packet ID "5012" from the line 
1712. 

[0109] Then, the JMF 1205a provides the TS decoder 505 with 
pairs of the obtained audio packet ID and the audio decoder 506 as 
an output destination as well as the video packet ID and the video 

15 decoder 508 as an output destination, via the library 1201b of the 
OS 1201. The TS decoder 505 performs filtering based on such 
provided packet IDs and the output destinations. Here, the packet 
with the packet ID "5011" is passed to the audio decoder 506 and 
the packet with the packet ID "5012" is passed to the video decoder 

20 508. The audio decoder 506 performs digital-to-analog conversion 
on the provided packet, so as to reproduce the audio via the speaker 
507. The video decoder 508 performs digital-to-analog conversion 
on the provided packet, so as to display the video on the display 
509. 

25 [0110] Finally, the service manager 1204 provides the channel 
identifier to an AM 1205b in the library 1205, so as to request for 
data broadcast reproduction. Here, data broadcast reproduction 
means to extract a Java program included in the MPEG2 transport 
stream and cause the VM 1203 to execute it. A format called 

30 DSMCC, which is noted in the MPEG specifications ISO/IEC 13818-6, 
is used as the method to embed the Java program in the MPEG-2 
transport stream. Here, detailed descriptions of DSMCC are 
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omitted. DSMCC specification defines a method of encoding a file 
system comprised of directories and files used by a computer, in 
packets within an MPEG2 transport stream. Information about the 
Java program to be executed is carried in packets in the MPEG2 
5 transport stream in the form of AIT. AIT is an abbreviation of 
Application Information Table, as defined by the OCAP specification 
(officially, OCAP 1.0 Profile OC-SP-OCAP 1.0-IF-I09-031121). 
[0111] First, in order to obtain the AIT, the AM 1205b obtains the 
PAT and PMT as in the case of the JMF 1205a, so as to obtain the 

10 packet ID of the packet that stores the AIT. Assuming that "2" is 
the provided channel identifier and that the PAT shown in FIG. 18 
and the PMT shown in FIG. 19 are being transmitted, the AM 1205b 
obtains the PMT shown in FIG. 19 according to the same procedure 
followed by the JMF 1205a. Subsequently, the AM 1205b extracts, 

15 from the PMT, the packet ID of the elementary stream whose stream 
type is "Data" and which has "AIT" as additional information. As 
shown in FIG. 19, the elementary stream in the line 1713 
corresponds to this elementary stream, and therefore the AM 1205b 
obtains the packet ID "5013" from it. 

20 [0112] The AM 1205b provides the TS decoder 505 with the 
packet ID of the AIT and the CPU 514 as an output destination 
through the library 1201b of the OS 1201. Then, the TS decoder 
505 performs filtering based on the provided packet ID, and passes 
the resultant to the CPU 514. Accordingly, the AM 1205b can 

25 collect the packets of AIT. 

[0113] FIG. 20 is a diagram that schematically shows an example 
of information of the collected AIT. A column 1801 describes 
identifiers of Java programs. A column 1802 describes control 
information for controlling the Java programs. The control 

30 information includes "autostart", "present", and "kill", "autostart" 
means that the terminal apparatus 500 automatically executes the 
program promptly. "present" means that the program is not 
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executed automatically, "kill" means that the program is to be 
terminated, A column 1803 describes DSMCC identifiers used to 
extract packet IDs that include Java programs in the DSMCC format. 
A column 1804 describes program names of the Java programs. 
5 Each of lines 1811 and 1812 is a set of information about a Java 
program. The information of the Java program defined in the line 
1811 is a set of an identifier "301", control information "autostart", 
a DSMCC identifier "1", and a program name "a/TopXIet". The 
information of the Java program defined in the line 1812 is a set of 

10 an identifier "302", control information "present", a DSMCC 
identifier "1", and a program name "b/GameXlet". Here, these two 
Java programs have the same DSMCC identifier. This indicates that 
two Java programs are included in the file system which has been 
encoded according to the same DSMCC method. Here, four types of 

15 information are prescribed for the Java program, but in reality, more 
types of information are defined. Details can be found in the OCAP 
specification (OCAP 1.0 Profile OC-SP-OCAP1.0-IF-I09-031121). 
[0114] The AM 1205b finds the "autostart" Java program from the 
AIT, and extracts the corresponding DSMCC identifier and Java 

20 program name. As shown in FIG. 20, the AM 1205b extracts the 
Java program in the line 1811, and obtains the DSMCC identifier "1" 
and the Java (R) program name "a/TopXIet". 

[0115] Next, the AM 1205b obtains, from the PMT, the packet ID 

of packets that store Java programs in the DSMCC format, using the 
25 DSMCC identifier obtained from the AIT. More specifically, the AM 

1205b obtains, from the PMT, the packet ID included in the 

elementary stream whose stream type is "Data" and whose DSMCC 

identifier in the additional information matches. 

[0116] Here, assuming that such DSMCC identifier is "1" and the 
30 PMT is the one shown in FIG. 19, the elementary stream in the line 

1714 satisfies the above condition. Therefore, the packet ID 

"5014" is to be extracted. 
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[0117] The AM 1205b indicates, to the TS decoder 505, the packet 
ID of packets in which data is embedded in the DSMCC format as 
well as the CPU 514 as an output destination through the library 
1201b of the OS 1201. Here, the packet ID "5014" is provided. 
5 Then, the TS decoder 505 performs filtering based on such provided 
packet ID, and passes the resultant to the CPU 514. Accordingly, 
the AM 1205b can collect the required packets. The AM 1205b 
reconstructs the file system from the collected packets according to 
the DSMCC method, and stores the reconstructed file system in the 

10 primary storage unit 511. The process for extracting data such as 
the file system from packets in the MPEG2 transport stream and 
storing the extracted data into storage units such as the primary 
storage unit 511 is hereafter called downloading. 
[0118] FIG. 21 is a diagram showing one example of a 

15 downloaded file system. In the diagram, circles represent 
directories and squares represent files; the filesystem includes a 
root directory 1901, a directory "a" 1902, a directory M b" 1903, a file 
"TopXIet. class" 1904, and a file "GameXlet. class" 1905. 
[0119] Subsequently, the AM 1205b passes, to the VM 1203, a 

20 Java program to be executed out of the file system downloaded into 
the primary storage unit 511. At this time, when the name of the 
Java program to be executed is u a/TopXlet," the file to be executed 
is the file "a/TopXIet. class," which is the Java program name with 
".class" added. is a delimiter between a directory and a file name, 

25 and as shown in FIG. 21, the file 1904 is a Java program to be 
executed. Next, the AM 1205b passes the file 1904 to the VM 1203. 
[0120] The VM 1203 executes the received Java program. 
Upon the receipt of the identifier of another channel, the service 
manager 1204 terminates the reproduction of the video and audio as 

30 well as the execution of the Java program which are being carried 
out through each library included in the library 1205, through each 
library included in the same library 1205, and then performs the 
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reproduction of the video and audio as well as the execution of a 
Java program based on the newly received channel identifier. 
[0121] The library 1205 is a collection of plural Java libraries 
stored in the ROM 512. In the present embodiment, the library 
5 1205 includes a JMF 1205a, and AM 1205b, a Tuner 1205c, a CA 
1205d, and a PODLib 1205e. 

[0122] Next, functions of downloading, storing, and executing the 
Java program shall be described. 

The service manager 1204 can accept information from the 
10 head end 101 by communicating with the head end 101 via the 
PODLib 1205e, which is included in the library 1205. This 
communication can be realized by the POD Lib 1205e using the QPSK 
demodulation unit 502 via the library 1201b of the OS 1201 and the 
POD 504. 

15 [0123] Through this communication, the service manager 1204 
accepts information of the Java program which the terminal 
apparatus 500 is to store in the secondary storage unit 510 from the 
head end 101. Such information is referred to as XAIT information. 
The XAIT information is transmitted between the head end 101 and 

20 the POD 504 in an arbitrary form. The present invention can be 
implemented regardless of transmission format, as long as 
information required for the XAIT information is included. 
[0124] FIG. 22 is a diagram that schematically shows an example 
of the XAIT information obtained from the head end 101. A column 

25 2001 describes the identifiers of Java programs. A column 2002 
describes control information for controlling the Java programs. 
The control information includes "autostart" and "present", 
"autostart" means that the program is executed automatically when 
the terminal apparatus 500 is powered on, and "present" means that 

30 the program is not to be executed automatically. A column 2003 
describes DSMCC identifiers used to extract packet IDs that include 
Java programs in the DSMCC format. A column 2004 describes the 
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program names of the Java programs. A column 2005 describes a 
priority of the Java programs. The priority is for deciding which 
Java program to execute when the executable Java programs are 
limited. A column 2006 describes a storage priority of the Java 
5 program. The storage priority is a value specified in individual Java 
programs and written in the XAIT information, and is for deciding 
what data is necessary for the Java program and for execution of the 
Java program when saving the data necessary for the Java program 
and for execution of the Java program in the secondary storage unit 

10 510. The column 2007 describes an application name of the Java 
program. The application name is a name a user uses to identify 
the Java program. Each of rows 2011 and 2012 is a set of 
information about the respective Java programs. The Java program 
defined in the row 2011 is a set of an identifier "701", control 

15 information "autostart", a DSMCC identifier "1", a program name 
"a/APPlXlet", a priority "200", a storage priority "100", and an 
application name "APP1". Here, although only 7 items of 
information are specified for the Java program, the present 
invention can be implemented even when more items of information 

20 are defined. 

[0125] Note that the application name in column 2007 is, for 
example, a name used for identifying each Java program described 
in the XAIT information to the user; however, if enough information 
for the user to be able to identify the Java program is presented to 
25 the user, the present invention can be implemented even without the 
application name. 

[0126] Next, the service manager 1204 transfers the XAIT 
information to the AM1205b in the library 1205 and requests 
extraction, downloading, and execution of the Java program 
30 described in the XAIT information from the MPEG-2 transport 
stream. 

[0127] Upon the receipt of the XAIT information, the AM 1205b 
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stores the file system from the MPEG2 transport stream in the 
primary storage unit 511, according to the same procedure as that 
for downloading the Java program from the AIT information. After 
that, the file system stored in the primary storage unit 511 is copied 
5 to the secondary storage unit 510. Note that it is also possible to 
download the filesystem directly to the secondary storage unit 510, 
without going through the primary storage unit 511. 
[0128] Next, the AM 1205b associates a storage position of the 
downloaded filesystem with the XAIT information and stores it in the 

10 secondary storage unit 510. 

[0129] FIG. 23 is a diagram showing an example of the XAIT 
information and the downloaded file system stored in the secondary 
storage unit 510, in association with each other. Elements in FIG. 
23 with the same numbers as those in FIG. 22 are identical, and 

is therefore descriptions are omitted. Column 2101 stores the 
storage position of the downloaded file system corresponding to 
each Java program. In the diagram, such storage positions are 
indicated by arrows. A downloaded file system 2210 holds, 
internally, a top directory 2111, a directory M a" 2112, a directory "b" 

20 2113, a file "APPlXlet. class" 2114, and a file "APP2Xlet. class" 2115. 
[0130] Here, the XAIT information is stored after the Java 
program is stored, but the XAIT information may instead be stored 
before the Java program is stored. Note that the XAIT information 
is stored in the secondary storage 510, but the XAIT information 

25 may also be stored in the primary storage unit 511. In the case 
where the XAIT information is stored in the primary storage unit 511, 
all saved XAIT information disappears when the power is turned off. 
[0131] Here, to be more specific, the file system is formed from 
data necessary for plural Java programs described in the XAIT 

30 information and for the execution of such Java programs. Hereafter, 
the data necessary for the individual Java programs described in the 
XAIT information and for the execution of such Java programs is 
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called an application. Furthermore, downloading the application to 
the secondary storage unit 510 is hereafter called storing. In 
addition, an area in the secondary storage unit 510 for storing the 
application is called a storage area. Also, the VM 1203 executing 
5 the Java program made up of an application is called execution of 
the application. 

[0132] FIG. 24 is a diagram showing an example of a state in 
which an application described in the XAIT information is stored in 
an application storage area 2201. In FIG. 24, the application 
10 storage area 2201 stores an application 2211 having an application 
name "APP1" and an application 2212 having an application name 
"APP2". 

[0133] Here, the capacity of the application storage area 2201 is 
generally limited. The capacity of the application storage area 

15 2201 may be pre-set, or may be variable. Note that although the 
application is assumed to be stored in the storage area 2201 of the 
secondary storage unit, the application may be stored in the primary 
storage unit. In addition, in the case where the application is saved 
in the primary storage unit, all saved applications disappear when 

20 the power is turned off. 

[0134] Next, the AM1205b refers to the XAIT information stored 
in the primary storage unit 511 or the secondary storage unit 510, 
and passes the application downloaded to the primary storage unit 
511, or the Java program with an application specified as "autostart" 

25 from among the applications stored in the storage area 2201 of the 
secondary storage unit 510, to the VM 1203. As shown in FIG. 23, 
the Java program "a/APPlXlet" of the application "APP1" as defined 
in row 2011 is passed to the VM 1203. Assuming the name of the 
Java program name of the application to be executed is 

30 "a/APPlXlet," the file to be executed is the file "a/APPlXlet. class," 
which is the Java program name with ".class" added. The VM 1203 
executes the received Java program. Hereafter, passing of the 
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application from the AM 1205b to the VM 1203 is called an 
application start-up instruction to the VM 1203. 

[0135] In processing from the point in time at which the AM 1205b 
receives the XAIT information to the point in time at which the AM 
5 1205b provides the application startup instruction to the VM 1203, 
the processing that generally takes the most time is processing in 
which the file system is taken from the MPEG-2 transport stream and 
stored in the primary storage unit, or processing in which the file 
system is taken from the MPEG-2 transport stream and stored 

10 directly in the storage area 2201 of the secondary storage unit 510 
without going through the primary storage unit 511. Here, in the 
case where one of the applications described in the XAIT information 
has already been stored at the point in time at which the AM 1205b 
has received the XAIT information, it is possible for the AM 1205b to 

15 omit, for the file system of the already-stored application, the 
processing of storing the file system from the MPEG-2 transport 
stream into the primary storage unit 511 and the processing of 
storing the file system from the primary storage unit 511 into the 
storage area 2201 of the secondary storage unit 510, or the 

20 processing of storing the file system from the MPEG-2 transport 
stream directly into the storage area 2201 of the secondary storage 
unit 510 without going through the primary storage unit 511. Thus, 
by storing the application in the storage area 2201 beforehand, it is 
possible to reduce the time from the point where the AM 1250b 

25 receives the XAIT information to the point where the AM1250b 
provides the application startup instruction to the VM 1203. 
[0136] FIG. 25 is a flowchart showing an example of an operation 
from the point in time at which the AM 1250b accepts XAIT 
information to when the AM 1250b provides the application startup 

30 instruction to the VM 1203. As shown in FIG. 25, when the AM 
1205b receives the XAIT information (S2301), the applications 
described in the XAIT information are selected in order from the 
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applications that have not yet been selected (S2302). Here, the AM 
1205b judges whether or not a selected application is stored 
(S2303), and in the case where a selected application is not stored 
(NO of S2303), the AM 1205b stores such application from the 
5 MPEG-2 transport stream into the storage area 2201 (S2304). 
Next, the AM 1205b judges whether or not the control information of 
the selected application is "autostart" (S2305), and in the case 
where the control information of the selected application is 
"autostart", the AM 1205b provides the application startup 

10 instruction to the VM 1203 (S2306). Then, the AM 1205b judges 
whether or not all the applications described in the XAIT information 
have been selected (S2307), and in the case where all the 
applications described in the XAIT information have not yet been 
selected (NO of S2307), the AM 1205b selects the next application, 

15 and continues the processing from the receipt of the XAIT 
information to application startup instruction; in the case where all 
the applications described in the XAIT information have already 
been selected (YES of S2307), the processing from the receipt of the 
XAIT information to the application startup instruction finishes. 

20 [0137] As has been made clear by the example of operations of 
the AM 1205b as shown in FIG. 25, at the point in time at which the 
AM 1205b receives the XAIT information, the AM1205b judges 
whether or not the application described in the XAIT is stored 
(S2303), and in the case where the application described in the XAIT 

25 is already stored, it is possible to omit the processing in which the 
AM 1205b stores the application from the MPEG-2 transport stream 
in the storage area 2201 (S2304). As a result, the amount of time 
from when the AM 1205b receives the XAIT information (S2301) to 
when the AM 1205b provides the application startup instruction to 

30 the VM 1203 (S2306) is reduced. 

[0138] Furthermore, here, in the processing of selecting one 
application described in the XAIT information (S3202), by selecting 
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in order applications that, for example, are both stored and have 
"autostart" denoted, it is possible to particularly reduce the amount 
of time up until providing the start instruction for individual stored 
applications. 

5 [0139] Note that the method for shortening the amount of time up 
until providing the start instructions for the individual applications in 
not limited to the method shown in FIG. 25. Note that in FIG. 25, 
the processing for storing the application described in the XAIT 
information from the MEPG-2 transport stream into the storage area 
10 2201 is performed per application, but another method may be used, 
such as performing the processing simultaneously for all 
applications described in the XAIT. 

[0140] In this manner, a merit of storing the application is that, 
when receiving the next XAIT, there is no need to download the 
15 application from the DSMCC or store the application; therefore, the 
processing from the point in time at which the AM 1205b receives 
XAIT information to the point in time at which the AM 1205b 
provides the application startup instruction to the VM 1203 takes 
less time. 

20 [0141] On the other hand, in the case where the application is not 
stored, it is necessary for the AM 1205b, when receiving the next AIT, 
to download the file system of that application from the MPEG-2 
transport stream to the primary storage unit 511 or to store the file 
system in the storage area 2201 of the secondary storage unit 510; 

25 therefore, compared to when the application is already stored, the 
processing from the point in time at which the AM 1205b receives 
XAIT information to the point in time at which the AM 1205b 
provides the application startup instruction to the VM 1203 takes 
more time. 

30 [0142] Note that here, the AM 1205b is described as providing the 
application startup instruction to the VM 1203b after the AM 1205b 
finishes downloading the application from the DSMCC into the 
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primary storage unit, or after storing the application from the 
DSCMM into the storage area; however, the AM 1205b may provide 
the application startup instruction to the VM 1203 after receiving the 
XAIT information but before downloading the application from the 
5 DSMCC into the primary storage unit, or before storing the 
application from the DSCMM into the storage area. Here, the start 
instruction is realized by the AM 1205b delivering the program name 
of the application to be executed to the VM 1203. In this case, after 
being provided with the application startup instruction from the AM 

10 1205b, the VM 1203 reads the application from the DSMCC, the 
primary storage unit 511, or the storage area, and executes the 
application. In general, the processing of reading a file system 
from the DSMCC is slower than the processing of reading a file 
system already stored in the primary storage unit or the storage 

15 area. Thus, by storing the application in the storage area 2201 
beforehand, it is possible to reduce the amount of time from when 
the AM 1205b receives the XAIT information to when the VM 1203 
commences execution of the application. 

[0143] As shown in FIG. 26 and FIG. 27, when the XAIT 
20 information is updated, the application stored in the storage area 

2201 is updated along with the XAIT information. 

[0144] FIG. 26 is a diagram showing a state of an application 

2011 stored in the storage area 2201 in accordance with pre-update 

XAIT information, which specifies the storage of the one application 
25 2011. Here, when storage of the one application 2011 is specified 

in the pre-update XAIT information, the application 2011 is stored 

as shown in state 2211. 

[0145] FIG. 27 is a diagram showing an example of a state of 
applications stored in a storage area in accordance with post-update 
30 XAIT information, which specifies the storage of two applications 

2011 and 2012. When storage of the two applications 2011 and 

2012 is specified in the post-update XAIT information, the 
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application 2011 is stored, as shown in a state 2211, and the 
application 2012 is also stored, as shown in state 2212. 
[0146] Next, a storage function for an application described in the 
XAIT information as performed by the AM 1205b that has received 
5 the XAIT information, which is a main function of the present 
invention, is described. 

[0147] FIG. 28 is a diagram showing only constituent elements of 
the AM 1205b that are related to storage processing. Other 
constituent elements that have no direct relation to the present 

10 invention are omitted. The AM 1205b includes: a storage priority 
comparison unit 2601; a stored application determination unit 
2602; an application storage unit 2603; an application storage 
deletion unit 2604; a notification unit 2605; a storage area 
remaining space acquisition unit 2606; and an application size 

15 acquisition unit 2607. 

[0148] Upon receipt of an acquisition request from the stored 
application determination unit 2602, the storage priority 
comparison unit 2601 acquires a storage priority 2006 of an 
individual application from the XAIT information, and compares the 

20 storage priorities 2006 specified in individual applications. Here, in 
the case where an already-stored application is not denoted in the 
XAIT information, the storage priority comparison unit 2601 
considers the storage priority of the application to be a minimum 
value. A result of the comparison is returned to the stored 

25 application determination unit 2602. Here, a method of returning 
the comparison result can be performed by rearranging all 
applications described in the XAIT information into an array ordered 
from the highest priority down; however, any format is possible as 
long as it provides information necessary for knowing the degree of 

30 the storage priority for all the applications that the stored 
application determination unit 2602 has described in the XAIT 
information. 
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[0149] Upon receipt of an acquisition request from the stored 
application determination unit 2602, the storage area remaining 
space acquisition unit 2606 acquires the remaining space in the 
storage area 2201 into which an application can be stored, and 
5 returns this acquisition result to the stored application 
determination unit 2602. Here, a method of returning the 
acquisition result can be performed by returning the result as 
numerical value information; however, any format is possible as 
long as it provides information necessary for the stored application 

10 determination unit 2602 to know the remaining space in the storage 
area 2201 into which an application can be stored. 
[0150] Upon receipt of an acquisition request from the stored 
application determination unit 2602, the application size acquisition 
unit 2607 acquires the capacity necessary for the storage of each 

15 application described in the XAIT and each application already 
stored in the storage area, and returns this acquisition result to the 
stored application determination unit 2602. Here, a method of 
returning the acquisition result can be performed by returning the 
result with a numerical value associated per application; however, 

20 any format is possible as long as it provides information necessary 
for the stored application determination unit 2602 to know the 
amount of space required for the storage of each application. 
[0151] The stored application determination unit 2602 
determines a set which includes an application to be stored in the 

25 storage area 2201 and an application to be deleted from the storage 
area 2201. Here, the stored application determination unit 2602 
requests acquisition of the storage priority comparison result from 
the storage priority comparison unit 2601, acquisition of the space 
remaining in the storage area 2201 from the storage area remaining 

30 space acquisition unit 2606, and acquisition of the space necessary 
for storage of each application from the application size acquisition 
unit 2607. Then, based on these acquired pieces of information, 
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applications with a high storage priority are determined to be 
preferentially stored, so that as many applications as possible, 
starting with applications with a high storage priority, can be 
preferentially stored in the storage area 2201, to an extent in which 
5 the size of all the applications stored in the storage area 2201 do not 
exceed the total size of the storage area 2201, Furthermore, even 
if the application is an already-stored application, the stored 
application determination unit 2602 determines to delete the 
application from the storage area 2201 in order from applications 

10 with a low storage priority up. Then, after the stored application 
determination unit 2602 has determined the set including the 
application to store in the storage area 2201 and the application to 
delete from the storage area 2201, it provides a notification 
instruction to the notification unit 2605, an application storage 

15 instruction to the storage unit 2603, and an application deletion 
instruction to the storage deletion unit 2604. Here, providing the 
notification instruction to the notification unit 2605 and the 
application deletion instruction to the application storage deletion 
unit 2604 is performed after it is determined that the already-stored 

20 application is to be deleted from the storage area 2201; however, in 
this case, by providing the notification instruction to the notification 
unit 2605 before providing the application deletion instruction to the 
application storage deletion unit 2604, it is possible to provide the 
user with the application deletion notification before deleting the 

25 application from the storage area. 

[0152] The storage unit 2603 stores the application, in 
accordance with a result of the determination carried out by the 
application determination unit 2602. 

[0153] The storage deletion unit 2604 deletes the application 
30 from the storage area 2201, in accordance with a result of the 
determination carried out by the stored application determination 
unit 2602. 
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[0154] The notification unit 2605 notifies the user that the 
application is deleted, in accordance with the result of the 
determination carried out by the stored application determination 
unit 2602. Here, the application deletion notification provided to 
5 the user by the notification unit 2605 is realized by the notification 
unit 2605 sending, to the CPU 514 of the terminal apparatus 500, 
deletion notification information of a screen to be displayed, and a 
dialog display program included in the library 1201b of the OS 1201 
displaying the deletion notification in the display 509. Here, the 
10 dialog is assumed as disappearing from the display 509 after a 
predetermined amount of time has passed. 

[0155] FIGS. 29 and 30 are flowcharts showing examples of 
application storage processing operations carried out by the AM 
1205b that has received the XAIT information in the present 

15 embodiment. In particular, these flowcharts show examples of 
storage processing operations for an application from the MPEG-2 
transport stream into the storage area 2201, as carried out by the 
AM 1205b, in the case where the space in the storage area 2201 is 
insufficient when storing the application denoted in the XAIT 

20 information from the MPEG-2 transport stream into the storage area 
2201. 

[0156] As shown in FIGS. 29 and 30, upon receiving the XAIT 
information (S2701), the AM 1205b selects, from among the 
applications described in the XAIT information, one application that 

25 has not yet been selected, in order from applications with a high 
storage priority down. However, here, in storage processing 
carried out in accordance with the received XAIT information, the 
storage deletion unit 2604 selects one application aside from the 
applications already deleted from the storage area 2201 (S2702). 

30 Then, the AM1205b judges whether or not the selected application 
has been stored (S2703). 

[0157] In the case where the selected application has been stored 
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(YES of S2703), the AM 1205b judges whether or not all the 
applications denoted in the XAIT information have been selected 
(S2707). Here, in the case where all the applications denoted in 
the XAIT information have not been selected (NO of S2707), the 
5 AM1205b selects the next application, and the storage processing 
continues. Here, in the case where all the applications denoted in 
the XAIT information have been selected (YES of S2707), the AM 
1205b finishes the storage processing. 

[0158] On the other hand, in the case where the selected 

10 application has not been stored (NO of S2703), the stored 
application determination unit .2602 acquires the space remaining in 
the storage area from the storage area remaining space acquisition 
unit 2606, and acquires the application size from the application size 
acquisition unit 2607 (S2704). Then, based on the space 

15 remaining in the storage area acquired from the storage area 
remaining space acquisition unit 2606 and the application size 
acquired from the application size acquisition unit 2607, the stored 
application determination unit 2602 determines whether or not the 
space remaining in the storage area is larger than the selected 

20 application (S2705). 

[0159] In the case where the space remaining in the storage area 
is judged to be larger than the selected application (YES of S2705), 
the storage unit 2603 stores the selected application (S2706). 
Then, the AM 1205b judges whether or not all the applications 

25 described in the XAIT information have been selected (S2707), and 
in the case where all applications described in the XAIT information 
have not been selected, the AM 1205b selects the next application 
and continues the storage processing; in the case where all 
applications described in the XAIT information have been selected, 

30 the storage processing finishes. 

[0160] On the other hand, in the case where the space remaining 
in the storage area is judged to be smaller than the selected 
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application (NO of S2705) the AM 1205b judges whether or not there 
is an application which is already stored (S2801). 
[0161] In the case where there is an application that is already 
stored (YES of S2801), or in other words, in the case where the 
5 capacity of the storage area 2201 is insufficient because there is 
already a stored application at the time of an application denoted in 
the XAIT information being stored from the MEPG-2 transport 
stream, the stored application determination unit 2602 acquires a 
result of a comparison between the storage priority 2006 specified 

10 by the storage priority comparison unit 2601 for the individual 
applications (S2802). Based on that comparison result, the stored 
application determination unit 2602 determines a set of the 
application to be stored and the application to be deleted from the 
storage area 2201 (S2803). Here, in the case where, among the 

15 applications already stored, there is an application with a storage 
priority lower than the storage priority of the selected application, 
the stored application determination unit 2602 determines that the 
already-stored application is to be deleted from the storage area so 
that the space remaining in the storage area becomes larger than 

20 the size of the selected application, and determines that the 
selected application is to be stored. However, in the case where the 
space remaining in the storage area is still not large enough for the 
selected application even after those applications which are already 
stored are deleted from the storage area, those applications which 

25 are already stored are not deleted from the storage area, and the 
selected application is not stored. On the other hand, in the case 
where, among the applications already stored, there is no 
application with a storage priority lower than the storage priority of 
the selected application, the stored application determination unit 

30 2602 determines not to delete any of the applications already stored 
in the storage area, and not to store the selected application. 
Continuing on, the stored application determination unit 2602 
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judges whether or not the already-stored applications have been 
determined to be deleted from the storage area 2201 (S2804). 
[0162] In the case where the stored application determination 
unit 2602 judges that the already-stored applications have been 
5 determined to be deleted from the storage area 2201 (YES of S2804), 
the stored application determination unit 2602 instructs the 
notification unit 2605 to perform a deletion notification, the storage 
deletion unit 2604 to delete the application from the storage area 
2201, and the storage unit 2603 to store another application. Then, 

10 in accordance with a result of the determination performed by the 
stored application determination unit 2602, the notification unit 
2605 notifies the user that the application is deleted (S2805). In 
accordance with the result of the determination performed by the 
stored application determination unit 2602, the storage deletion 

is unit 2604 deletes the application from the storage area 2201 
(S2806); in accordance with the result of the determination 
performed by the stored application determination unit 2602, the 
storage unit 2603 stores the application (S2706). Here, the 
storage deletion unit 2604 may delete the application from the 

20 storage area 2201 after having detected that the user has been 
notified by the notification unit 2605. Then, the AM 1205b 
determines whether or not all the applications denoted in the XAIT 
information have been selected (S2707), and in the case where all 
applications denoted in the XAIT information have not yet been 

25 selected, the AM 1205b selects the next application, and the storage 
processing continues; in the case where all applications denoted in 
the XAIT information have already been selected, the storage 
processing finishes. 

[0163] On the other hand, in the case where the stored 
30 application determination unit 2602 has determined that the already 
stored application is not to be deleted from the storage area 2201 
(NO of S2804), it is not possible to secure a storage area in which to 
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store the selected application, and thus the AM 1205b judges 
whether or not all the applications denoted in the XAIT information 
have been selected (S2707). Then, in the same manner as 
described above, in the case where all applications denoted in the 
5 XAIT information have not yet been selected, the AM 1205b chooses 
the next application, and the storage processing continues; in the 
case where all applications denoted in the XAIT information have 
been selected, the storage processing finishes. 

[0164] On the other hand, during judgment of whether or not 
10 there is already a stored application (S2801), in the case where 
there is not an already stored application (NO of S2801), or in other 
words, in the case where space in storage area 2201 is insufficient 
when an application denoted in the XAIT information is stored into 
the storage area 2201 from the MPEG-2 transport stream but there 
15 is not an already stored application, it is not possible to secure a 
storage area in which to store the selected application, and thus the 
AM 1205b judges whether or not all applications denoted in the XAIT 
have been selected (S2707). Then, in the same manner as 
described above, in the case where all applications denoted in the 
20 XAIT information have not yet been selected, the AM 1205b chooses 
the next application, and the storage processing continues; in the 
case where all applications denoted in the XAIT information have 
been selected, the storage processing finishes. 

[0165] Note that in the case where space in the storage area 2201 
25 is insufficient when an application denoted in the XAIT information is 
stored into the storage area 2201 from the MPEG-2 transport stream 
but there is not an already stored application, it is not possible to 
secure a storage area in which to store the selected application; in 
such a case, the AM 1205b may end the storage processing without 
30 storing the selected application. 

[0166] Here, in the present embodiment, in the case where an 
application which is already stored is not denoted in the XAIT 
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information, the storage priority comparison unit 260 considers the 
storage priority of that application to be a minimum, but in the 
present case, a method may be used in which the stored application 
determination unit 2602 unconditionally determines to delete that 
5 application from the storage area 2201. 

[0167] Note that here, the application deletion notification 
provided to the user by notification unit 2605 is realized by the 
notification unit 2605 sending deletion notification information to be 
shown on the screen to the CPU 514 of terminal apparatus 500, and 

10 the dialog display program included in the library 1201b of the OS 
1201 displaying the deletion notification in the display 509. 
However, the deletion notification provided to the user by 
notification unit 2605 may be realized through another method, as 
long as that method allows the user to detect deletion of the 

15 application. 

[0168] FIG. 31 is a descriptive diagram for describing a display 
position of the deletion notification. 

The deletion notification provided to the user by notification unit 
2605 may be implemented by, for example, displaying the deletion 

20 notification in a liquid crystal display of a remote control; or, as 
shown in FIG. 31, displaying the deletion notification in a 7-segment 
LED 3102 on the main body of the terminal apparatus; or, by 
illuminating a lamp 3101 on the main body of the terminal apparatus. 
In FIG. 31, constituent elements identical to those shown in FIG. 8 

25 are given the same numbers as in FIG. 8, and descriptions are 
omitted. 

[0169] In addition, here, the notification unit 2605 may notify the 
user than the application has been stored upon completing storage 
of an application. 

30 [0170] In addition, here, the stored application determination 
unit 2602 does not necessarily have to determine deletion from the 
storage area 2201 in order from the application with a low storage 
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priority. For example, with a cable system as described in the OCAP 
specifications (OCAP1.0 Profile OC-SP-OCAP1.0-IF-I09-031121), in 
the case where an already stored application is executed, execution 
of that application must not be interrupted by deleting that same 
5 application from storage; therefore, even if the application has the 
lowest storage priority among the applications already stored in the 
storage area, the stored application determination unit 2602 does 
not determine to delete that application from the storage area if that 
application is currently being executed. 

10 [0171] FIG. 32 is a flowchart which shows an overall example of 
the operation in which the AM 1205b stores an application. In 
particular, this operation shows the case where the application 2011 
is already stored in the storage area 2201, and the AM 1205b, as 
shown in FIG. 22, acquires the XAIT information in which the 

15 application 2011 and application 2012 are denoted, and the space in 
the storage area 2201 is insufficient. Here, the storage priority of 
the application 2011 denoted in the XAIT information is 100, and the 
storage priority of the application denoted in the XAIT information 
2012 is 200. In addition, here, the capacity of the storage area 

20 2201 is assumed to be less than a total of the size of the application 
2011 and the application 2012. In addition, in the OCAP 
specifications, storage processing must not interfere with execution 
of the currently executed application; therefore, here, the 
application 2011 is not started. 

25 [0172] When the AM 1205b acquires the XAIT information 
(S2901), the application 2012, which has the highest storage 
priority, 200, is selected from among the applications denoted in the 
XAIT information (S2902). Because the application 2011 is already 
stored, and because the space remaining in the storage area 2201 is 

30 less than the space necessary for storage of the application 2012, 
the storage priority comparison unit 2601 compares the storage 
priority of the already-stored application 2011 with that of the 
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application 2012 (S2903). The stored application determination 
unit 2602 determines to delete the application 2011, which has a low 
storage priority, from the storage area 2201 (S2904). Because the 
already-stored application 2011 has been determined to be deleted 
5 from the storage area 2201, the stored application determination 
unit 2602 instructs the notification unit 2605 to provide a 
notification, the storage deletion unit 2604 to delete the application 
2011, and the storage unit 2603 to store the application 2012. 
Then, the notification unit 2605 notifies the user that the application 

10 2011 is deleted (S2905). Here, the application deletion notification 
provided to the user by the notification unit 2605 is realized by the 
notification unit 2605 sending deletion notification information to be 
shown on the screen to the CPU 514 of terminal apparatus 500, and 
the dialog display program included in the library 1201b of the OS 

15 1201 displaying the deletion notification, as shown in FIG. 33, in the 
display 509. 

[0173] FIG. 33 is a diagram showing a deletion notification 
displayed in a display. 

A dialog box 3001 has display elements of a message 3002. Note 
20 that a character string of the message 3002 may be a character 
string aside from the character string shown in FIG. 33 as long as it 
provides information necessary for notifying deletion of the 
application to the user; the message 3002 may be of a format aside 
from a character string. Moreover, the display elements of the 
25 dialog box 3001 are not limited to the display elements shown in FIG. 
33; they may be other display elements as long as the user can be 
notified of the deletion of the application 2011. Next, the storage 
deletion unit 2604 deletes the application 2011 from the storage 
area 2201 (S2906). Then, the storage unit 2603 stores the 
30 application 2012 (S2907). 

[0174] FIG. 34A is a diagram showing an example of a state of the 
application stored in the storage 2201 area prior to acquisition of the 
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XAIT information. Here, a state 2211 shows the state of the stored 
application 2011. 

[0175] FIG. 34B is a diagram showing an example of a state of the 
application stored in the storage area 2201 after acquisition of the 
5 XAIT information. Here, a state 2212 shows the state of the stored 
application 2012. 

[0176] Note that in the present embodiment, determination of the 
application to be stored, as performed by the stored application 
determination unit 2602, is realized, as shown in FIG. 29, by a 

10 method of storage processing that selects the application in order 
from applications with a high storage priority, based on the result of 
the comparison performed by the storage priority comparison unit 
(S2702). However, a method may be used in which the stored 
application determination unit 2602 determines a set that includes 

15 the application to be stored and the application to be deleted from 
the storage area 2201, simultaneously for all applications denoted in 
the XAIT information. For example, a method may be used in which 
the stored application determination unit 2602 refers to the received 
XAIT information, and determines, for all applications denoted in the 

20 XAIT information, to store the applications in order from 
applications with a high storage priority, when the size of all the 
applications to be stored in the storage area 2201 does not exceed 
the total size of the storage area 2201; and applications that are 
already stored but have not been determined to be stored are 

25 determined to be deleted from the storage area 2201. 

[0177] Note that the present embodiment can still be 
implemented in the case where the AM 1205b does not have the 
storage area remaining space acquisition unit 2606 and the 
application size acquisition unit 2607, as well as in the case where 

30 the AM 1205b has the application size acquisition unit 2607 but the 
application size acquisition unit 2607 cannot acquire the size of the 
application. For example, a method may be used in which, in the 
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case where the AM 1205b does not have the storage area remaining 
space acquisition unit 2606 and the application size acquisition unit 
2607, the stored application determination unit 2602 determines to 
store the applications in order from the application with a high 
5 storage priority, in accordance with the result of the comparison 
performed by the storage priority comparison unit 2601, and in the 
case where the storage unit 2603 fails to store the application, the 
stored application determination unit 2602 determines to delete the 
application from the storage area 2201 in order from the application 

10 with a low storage priority. 

[0178] FIGS. 35A and 35B are flowcharts showing an example of 
an operation of storage processing for an application carried out by 
the AM 1205b, which does not have the storage area remaining 
space acquisition unit 2606 and the application size acquisition unit 

15 2607, upon receiving the XAIT information. In particular, these 
flowcharts show examples of storage processing operations for an 
application from the MPEG-2 transport stream into the storage area 
2201, as carried out by the AM 1205b, which does not have the 
storage area remaining space acquisition unit 2606 and the 

20 application size acquisition unit 2607, in the case where the space in 
the storage area 2201 is insufficient when storing the application 
denoted in the XAIT information from the MPEG-2 transport stream 
into the storage area 2201. 

[0179] As shown in FIG. 35A, when the AM 1205b receives the 
25 XAIT information (S3301), the stored application determination unit 
2602 acquires the storage priority of the applications denoted in the 
XAIT information from the storage priority comparison unit 2601 

(53302) . Then, the stored application determination unit 2602 
selects, from the applications denoted in the XAIT information, one 

30 application that has not been selected yet, in order from the 
application with a high storage priority, as a storage candidate 

(53303) . Next, the stored application determination unit 2602 
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determines whether or not the application selected as the storage 
candidate is stored (S3304). 

[0180] In the case where the application selected as the storage 
candidate is stored (YES of S3304), the stored application 
5 determination unit 2602 determines whether or not all the 
applications denoted in the XAIT information have been selected as 
storage candidates (S3307). Here, in the case where all the 
applications denoted in the XAIT information have not yet been 
selected as storage candidates (NO of S3307), the stored 

10 application determination unit 2602 selects the next application as 
the storage candidate and continues the storage processing; in the 
case where all the applications denoted in the XAIT information have 
already been selected as storage candidates (YES of S3307), the 
storage processing ends. 

15 [0181] On the other hand, in the case where the application 
selected as the storage candidate is not stored (NO of S3304), the 
storage unit 2603 stores the storage candidate application (S3305). 
Then, the AM 1205b determines whether or not the storage 
candidate application was successfully stored (S3306). 

20 [0182] In the case where the storage candidate application was 
successfully stored (YES of S3306), the stored application 
determination unit 2602 determines whether or not all the 
applications denoted in the XAIT information have been selected as 
storage candidates (S3307). In the same manner as above, in the 

25 case where all the applications denoted in the XAIT information have 
not yet been selected as storage candidates (NO of S3307), the 
stored application determination unit 2602 selects the next 
application as the storage candidate and continues the storage 
processing; in the case where all the applications denoted in the 

30 XAIT information have already been selected as storage candidates 
(YES of S3307), the storage processing ends. 

[0183] On the other hand, in the case where the storage 
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candidate application was not able to be stored (NO of S3306), the 
stored application determination unit 2602 determines whether or 
not there is an already-stored application, as shown in FIG. 35B 
(S3308). 

5 [0184] In the case where there is an application that is already 
stored (YES of S2801), or in other words, in the case where the 
capacity of the storage area 2201 is insufficient because there is 
already a stored application at the time of an application denoted in 
the XAIT information being stored from the MEPG-2 transport 

io stream, the stored application determination unit 2602 selects one 
application from among the already-stored applications, in order 
from the application with a low storage priority, as a deletion 
candidate (S3309). Then, based on a result of the acquisition from 
the storage priority comparison unit 2601, the stored application 

15 determination unit 2602 determines whether or not the storage 
priority of the application selected as the deletion candidate is lower 
than the storage priority of the application selected as the storage 
candidate (S3310). 

[0185] In the case where the storage priority of the application 
20 selected as the deletion candidate is lower than the storage priority 
of the application selected as the storage candidate (YES of S3310), 
the stored application determination unit 2602 determines to delete 
the deletion candidate application from the storage area (S3311), 
Then, the stored application determination unit 2602 instructs the 
25 notification unit 2605 to perform a deletion notification for the 
application selected as the deletion candidate, the storage deletion 
unit 2604 to delete the application selected as the deletion 
candidate from the storage area 2201, and the storage unit 2603 to 
store the application selected as the storage candidate. Then, the 
30 notification unit 2605 notifies the user that the application is deleted, 
in accordance with a result of the determination performed by the 
stored application determination unit 2602 (S3312), and the storage 
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deletion unit 2604 deletes the application from the storage area 
2201, in accordance with the result of the determination performed 
by the stored application determination unit 2602 (S3313). As 
shown in FIG. 35A, the storage unit 2603 stores the application, in 
5 accordance with the result of the determination carried out by the 
stored application determination unit 2602. In the case where the 
application selected as the storage candidate was successfully 
stored (YES of S3306), the stored application determination unit 
2602 determines, in the same manner as above, whether or not all 

10 the applications denoted in the XAIT information have been selected 
as storage candidates (S3307). In the case where all the 
applications denoted in the XAIT information have not yet been 
selected as storage candidates (NO of S3307), the stored 
application determination unit 2602 selects the next application as 

15 the storage candidate and continues the storage processing; in the 
case where all the applications denoted in the XAIT information have 
already been selected as storage candidates (YES of S3307), the 
storage processing ends. 

[0186] On the other hand, in the case where the application 
20 selected as the storage candidate was not able to be stored, the 
stored application determination unit 2602 selects the next 
application as the deletion candidate, and the storage processing 
continues. However, in the case where the storage priority of the 
application selected as the deletion candidate is higher than the 
25 storage priority of the application selected as the storage candidate 
(NO of S3310), a storage area for storing the application selected as 
the storage candidate cannot be secured. Therefore, as shown in 
FIG. 35A, the stored application determination unit 2602 determines 
whether or not all the applications denoted in the XAIT information 
30 have been selected as storage candidates (S3307); in the case 
where all the applications denoted in the XAIT information have not 
yet been selected as storage candidates (NO of S3307), the stored 
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application determination unit 2602 selects the next application as 
the storage candidate and continues the storage processing, and in 
the case where all the applications denoted in the XAIT information 
have already been selected as storage candidates (YES of S3307), 
5 the storage processing ends. 

[0187] On the other hand, during judgment of whether or not 
there is already a stored application (S3308), in the case where 
there is not an already stored application (NO of S3308), or in other 
words, in the case where space in storage area 2201 is insufficient 

10 when an application denoted in the XAIT information is stored into 
the storage area 2201 from the MPEG-2 transport stream but there 
is not an already stored application, it is not possible to secure a 
storage area in which to store the application selected as the storage 
candidate. Accordingly, as shown in FIG. 35A, the stored 

15 application determination unit 2602 determines whether or not all 
the applications denoted in the XAIT information have been selected 
(S3307). As a result, in the case where all the applications denoted 
in the XAIT information have not yet been selected as storage 
candidates (NO of S3307), the stored application determination unit 

20 2602 selects the next application as the storage candidate and 
continues the storage processing; in the case where all the 
applications denoted in the XAIT information have already been 
selected as storage candidates (YES of S3307), the storage 
processing ends. 

25 [0188] Moreover, in the present embodiment, in the case where 
the storage priority is the same for plural applications, the AM 1205b 
may determine a set of applications to delete from the storage area 
2201 through another determination means, such as an inquiry 
directed to the user. 

30 [0189] In addition, in the present embodiment, receipt of the 
XAIT information by the AM 1205b is performed when power is 
supplied to the terminal apparatus 500, or when the XAIT 
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information is updated. In other words, in the present embodiment, 
receipt of the XAIT information by the AM1205b corresponds to 
receipt of the XAIT information by the AM1205b when power is 
supplied to the terminal apparatus 500 and receipt of the XAIT 
5 information by the AM1205b when the XAIT information is updated 
after power is supplied to the terminal apparatus 500. However, 
the present invention can still be implemented with another method 
of updating of the XAIT information aside from directly updating the 
XAIT information transmitted from the head end 101, such as 
10 updating the XAIT information through the AM 1205b or an 
application. 

[0190] Here, updating the XAIT information through an 
application is realized by the AM 1205b preparing an API for carrying 
out the XAIT information update for an application having a special 

15 privilege. In the API for updating the XAIT information, there is an 
application with a special privilege that makes newly-created XAIT 
information registerable, an application in which the AM 1205b 
makes XAIT information that is already stored in the primary 
storage or secondary storage modifiable, and the like. 

20 [0191] FIG. 36 is a diagram showing an example of a message for 
prompting the user to select an application to store. The dialog 
display program included in the library 1201b of the OS 1201 
displays the above message in the display 509 by the application 
with a special privilege, which has been provided with the API for 

25 updating the XAIT information, sending the information to be 
displayed to the CPU 514 of the terminal apparatus 500. A column 
3401 in a dialog box 3430 describes an application name of each 
application. Lines 3411, 3412, and 3413 is a list of information of 
the applications. When the user selects the application shown in 

30 line 3411, the application with the special privilege uses the API for 
updating the XAIT information, instructing the AM 1205b to update 
the XAIT information so that the application shown in line 3411 is 
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caused to be stored. Here, selection of the application shown in 
line 3411 is realized by, for example, the user pushing an OK key 
assigned to a remote control when an indicator 3420 highlights the 
application with an application name of "birthday application" shown 
5 in line 3411, as indicated in FIG. 36. 

[0192] When the application that has a special privilege calls the 
API for updating the XAIT information, the AM 1205b generates or 
edits the XAIT information and stores the XAIT information in the 
primary storage or secondary storage, in accordance with the 

10 instruction from the application that has a special privilege. Such 
API for updating the XAIT information is realized by publicly-known 
technology. For example, the API for registering the XAIT 
information is defined by the 

org.ocap.application.AppManagerProxy class registerUn bound App 

15 method, as found in the OCAP specifications (OCAP 1.0 Profile 
OC-SP-OCAP 1.0-IF-I09-031121). Using the API which the 
application having a special privilege registers the XAIT information 
with, when new XAIT information is registered (registration of the 
XAIT newly created by the application having a special privilege), 

20 the AM 1205b accepts, as the update of the XAIT information, the 
XAIT information registered through the application having a special 
privilege. 

[0193] In this manner, with the first embodiment, by using the 
storage priority, it is possibly to always preferentially store an 

25 application with a high storage priority. Furthermore, in the case 
where an application is deleted from the storage area 2201, by 
notifying the user that the application is deleted, the user can know, 
in advance, of behavioral changes in the application, such as more 
time being taken from acquisition of the XAIT information to starting 

30 of the application, caused by the deletion of an already-stored 
application. As a result, the user can use the terminal 500 with 
peace of mind. 
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[0194] (Second Embodiment) 

In the first embodiment, in the case where the stored 
application determination unit 2602 has determined to delete an 
5 already-stored application from the storage area 2201, the 
notification unit 2605 notifies a user that the application is deleted. 
However, the application storage deletion unit 2604 deletes the 
application from the storage area 2201 regardless of whether or not 
the user has confirmed the deletion notification. For example, 
10 there is the possibility that the application is deleted from the 
storage area 2201 without the user noticing the application deletion 
notification. 

[0195] Accordingly, in the present embodiment, an AM 1205b 
includes an answer acceptance unit 3501 for accepting an answer 

15 from the user, as is further shown in FIG. 37. 

[0196] FIG. 37 is a structural diagram which shows a 
configuration of the AM1205b in the present embodiment. 

In the present embodiment, a notification unit 2605 notifies 
the user that an application is deleted, in accordance with an 

20 instruction from a stored application determination unit 2602. 
Here, the application deletion notification provided to the user by 
notification unit 2605 is realized by the notification unit 2605 
sending deletion notification information to be shown on the screen 
to the CPU 514 of terminal apparatus 500, and the dialog display 

25 program included in the library 1201b of the OS 1201 displaying the 
deletion notification, as shown in FIG. 38, in a display 509. 
[1097] FIG. 38 is a diagram showing an example of a deletion 
notification displayed in the display 509 in the present embodiment. 
[0198] A dialog box 3001 has display elements of a message 3002 

30 and an OK button 3701. Note that the character string may be a 
character string aside from the character string shown in FIG. 38 as 
long as it provides information necessary for notifying deletion of 
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the application to the user, and the message 3002 may be of a 
format aside from a character string. In addition, the character 
string of the OK button 3701 is not limited to the character string 
shown in FIG. 38, and may be a different character string. 
5 Moreover, the display elements of the dialog box 3001 are not 
limited to the display elements shown in FIG. 38; they may be other 
display elements as long as the user can be notified of the deletion 
of the application 2011 and the CPU 514 can confirm that the user 
has selected to confirm the deletion notification. 

10 [0199] The answer acceptance unit 3501 accepts selection 
information from the CPU 514 when the user selects to confirm the 
deletion notification by selecting the OK button 3701, and upon 
accepting the selection information from the CPU 514, notifies the 
stored application determination unit 2602 of notification 

15 confirmation information. 

[0200] Furthermore, in the present embodiment, the stored 
application determination unit 2602 determines a set of an 
application to be stored in the storage area 2201 and an application 
to delete from the storage area 2201 through the same method 

20 described in the first embodiment, and in the case of determining to 
delete the already-stored application from the storage area 2201, 
provides a notification instruction to the notification unit 2605, an 
application storage instruction to the storage unit 2603, and an 
application deletion instruction to the storage deletion unit 2604. 

25 However, in the present embodiment, the stored application 
determination unit 2602 provides the application deletion 
instruction to the storage deletion unit 2604 and the application 
storage instruction to the storage unit 2603 for the first time after 
accepting the notification confirmation information from the answer 

30 acceptance unit 3501. Notifying the user of deletion of the 
application before the application storage deletion unit 2604 deletes 
the application from the storage area 2201 is realized in this 
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manner. 

[0201] FIG. 39 is a flowchart showing an example of a 
characteristic application storage processing operation carried out 
by the AM 1205b that has received the XAIT information, in the 
5 present embodiment. FIG. 39 shows a processing occurring after 
step S2705 shown in FIG. 29, and in particular, shows an example of 
a storage processing operation carried out by the AM 1205b in the 
case where the space in the storage area 2201 is insufficient when 
storing the application denoted in the XAIT information from the 

10 MPEG-2 transport stream into the storage area 2201. 

[0202] In FIG. 39, steps identical to those in FIG. 30 are given the 
same numbers as in FIG. 30. 

As shown in FIG. 29, upon receiving the XAIT information 
(S2701), the AM 1205b selects, from among the applications 

15 denoted in the XAIT information, one application that has not yet 
been selected, in order from applications with a high storage priority 
down. However, here, in storage processing carried out in 
accordance with the received XAIT information, the storage deletion 
unit 2604 selects one application aside from the applications already 

20 deleted from the storage area 2201 (S2702). Then, the AM1205b 
judges whether or not the selected application has been stored 
(S2703). 

[0203] In the case where the selected application is stored (YES 
of S2703), the AM 1205b judges whether or not all the applications 

25 denoted in the XAIT information have been selected (S2707). Here, 
in the case where all the applications denoted in the XAIT 
information have not been selected (NO of S2707), the AM1205b 
selects the next application, and the storage processing continues. 
In the case where all the applications denoted in the XAIT 

30 information have been selected (YES of S2707), the AM 1205b 
finishes the storage processing. 

[0204] On the other hand, in the case where the selected 
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application has not been stored (NO of S2703), the stored 
application determination unit 2602 acquires the space remaining in 
the storage area from the storage area remaining space acquisition 
unit 2606, and acquires the application size from the application size 
5 acquisition unit 2607 (S2704). Then, based on the space 
remaining in the storage area acquired from the storage area 
remaining space acquisition unit 2606 and the application size 
acquired from the application size acquisition unit 2607, the stored 
application determination unit 2602 determines whether or not the 
10 space remaining in the storage area is larger than the selected 
application (S2705). 

[0205] In the case where the space remaining in the storage area 
is judged to be larger than the selected application (YES of S2705), 
the storage unit 2603 stores the selected application (S2706). 

is Then, the AM 1205b judges whether or not all the applications 
denoted in the XAIT information have been selected (S2707), and in 
the case where all applications denoted in the XAIT information have 
not been selected, the AM 1205b selects the next application and 
continues the storage processing; in the case where all applications 

20 denoted in the XAIT information have been selected, the AM 1205b 
finishes the storage processing. 

[0206] On the other hand, in the case where the space remaining 
in the storage area is judged to be smaller than the selected 
application (NO of S2705) the AM 1205b judges whether or not there 
25 is an application which is already stored, as shown in FIG. 39 
(S2801). 

[0207] In the case where there is an application that is already 
stored (YES of S2801), or in other words, in the case where the 
capacity of the storage area 2201 is insufficient because there is 
30 already a stored application at the time of an application denoted in 
the XAIT information being stored from the MEPG-2 transport 
stream, the stored application determination unit 2602 acquires a 
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result of a comparison between the storage priority 2006 specified 
by the storage priority comparison unit 2601 for the individual 
applications (S2802). Based on that comparison result, the stored 
application determination unit 2602 determines a set of the 
5 application to be stored and the application to be deleted from the 
storage area 2201 (S2803). Here, in the case where, among the 
applications already stored, there is an application with a storage 
priority lower than the storage priority of the selected application, 
the stored application determination unit 2602 determines that the 

10 already-stored application is to be deleted from the storage area, so 
that the space remaining in the storage area becomes larger than 
the size of the selected application, and determines that the 
selected application is to be stored. However, in the case where the 
space remaining in the storage area is still not large enough for the 

15 selected application even after those applications which are already 
stored are deleted from the storage area, the stored application 
determination unit 2602 determines not to delete those applications 
which are already stored from the storage area, and not to store the 
selected application. Continuing on, the stored application 

20 determination unit 2602 judges whether or not the stored 
application determination unit 2602 has determined the 
already-stored applications to be deleted from the storage area 
2201 (S2804). 

[0208] In the case where the stored application determination 
25 unit 2602 judges that the already-stored applications have been 
determined to be deleted from the storage area 2201 (YES of S2804), 
the stored application determination unit 2602 instructs the 
notification unit 2605 to perform a deletion notification. Then, in 
accordance with a result of the determination performed by the 
30 stored application determination unit 2602, the notification unit 
2605 notifies the user that the application is deleted (S3601). Here, 
the application deletion notification provided to the user by 
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notification unit 2605 is realized by the notification unit 2605 
sending deletion notification information to be shown on the screen 
to the CPU 514 of terminal apparatus 500, and the dialog display 
program included in the library 1201b of the OS 1201 displaying the 
5 deletion notification, as shown in FIG. 38, in the display 509. The 
dialog box 3001 has display elements of a message 3002 and the OK 
button 3701. When the user selects the OK button 3701 by 
operating the remote control, the CPU 514 sends the selection 
information from the user to the answer acceptance unit 3501 of the 

10 AM 1205b. Upon receipt of the selection information from the user, 
the answer acceptance unit 3501 notifies the stored application 
determination unit 2602 of the notification confirmation information 
(S3602). Upon receipt of the notification of the notification 
confirmation information from the answer acceptance unit 3501, the 

15 stored application determination unit 2602 instructs the storage 
deletion unit 2604 to delete the application from the storage area 
2201, and instructs the storage unit 2603 to store the other 
application. In other words, upon receipt of the user's selection 
information, the answer acceptance unit 3501 notifies the storage 

20 deletion unit 2604 and storage unit 2603 of that selection 
information via the stored application determination unit 2602. 
Then, in accordance with the result of the determination performed 
by the stored application determination unit 2602, the storage 
deletion unit 2604 deletes the application from the storage area 

25 2201 (S2806); in accordance with the result of the determination 
performed by the stored application determination unit 2602, the 
storage unit 2603 stores the application (S2706). The AM 1205b 
then judges whether or not all the applications denoted in the XAIT 
information have been selected (S2707). Then, in the same 

30 manner as described above, in the case where all applications 
denoted in the XAIT information have not yet been chosen, the AM 
1205b chooses the next application, and the storage processing 
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continues; in the case where all applications denoted in the XAIT 
information have been selected, the storage processing finishes. 
[0209] On the other hand, in the case where the stored 
application determination unit 2602 has determined that the already 
5 stored application is not to be deleted from the storage area 2201 
(NO of S2804), it is not possible to secure a storage area in which to 
store the selected application. Accordingly, the AM 1205b judges 
whether or not all the applications denoted in the XAIT information 
have been selected (S2707), and in the case where all applications 

10 denoted in the XAIT information have not been selected, the AM 
1205b selects the next application and continues the storage 
processing; in the case where all applications denoted in the XAIT 
information have been selected, the storage processing ends. 
[0210] On the other hand, in the case where there is not an 

15 already stored application (NO of S2801), or in other words, in the 
case where space in the storage area 2201 is insufficient when an 
application denoted in the XAIT information is stored in the storage 
area 2201 from the MPEG-2 transport stream but there is not an 
already stored application, it is not possible to secure a storage area 

20 in which to store the selected application. Accordingly, the AM 
1205b judges whether or not all the applications denoted in the XAIT 
information have been selected (S2707), and in the case where all 
applications denoted in the XAIT information have not been selected, 
the AM 1205b selects the next application and continues the storage 

25 processing; in the case where all applications denoted in the XAIT 
information have been selected, the storage processing ends. 
[0211] Note that in the case where space in storage area 2201 is 
insufficient when an application denoted in the XAIT information is 
stored into the storage area 2201 from the MPEG-2 transport stream 

30 but there is not an already stored application, it is not possible to 
secure a storage area in which to store the selected application; in 
such a case, the AM 1205b may end the storage processing without 
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storing the selected application. 

[0212] Here, in the case where an already-stored application is 
not denoted in the XAIT information, the storage priority comparison 
unit 2601 considers the storage priority of the application to be a 
5 minimum value. In such a case, a method may be used in which the 
stored application determination unit 2602 unconditionally 
determines to delete that application from the storage area 2201. 
[0213] Note that in the case where the user can set a timeout time 
in the answer acceptance unit 3501, and there is no answer from the 

10 user while the answer acceptance unit 3501 is in that timeout time, 
the storage deletion unit 2604 may consider the application deletion 
notification to be confirmed by the user and the OK button 3701 to 
be selected, and delete the application from the storage area 2201. 
[0214] In such a manner, in the second embodiment, in the case 

15 where an application is deleted from the storage area 2201, by 
deleting the application from the storage area 2201 after notifying 
the user that the application is to be deleted and obtaining the user's 
confirmation, the user can more accurately know, in advance, of 
behavioral changes in the application, such as more time being 

20 taken from acquisition of the XAIT information to starting of the 
application, caused by the deletion of an already-stored application. 

[0215] (Third Embodiment) 

In the second embodiment, in the case where the stored 

25 application determination unit 2602 has determined to delete an 
already-stored application from the storage area 2201, the 
notification unit 2605 notifies a user that the application is deleted, 
and an answer acceptance unit 3501 accepts notification 
confirmation information from the user. After that, the storage 

30 deletion unit 2604 deletes the application from storage area 2201, in 
accordance with the determination carried out by the stored 
application determination unit 2602. However, in the second 
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embodiment, the user cannot reject deletion of the application from 
the storage area 2201. For example, there is a possibility that a 
certain application is deleted from the storage area 2201 even when 
the user does not want to delete the application from the storage 
5 area 2201. 

[0216] Accordingly, in the present embodiment, the stored 
application determination unit 2602 of the AM 1205b can further 
change the determination result in accordance with answer 
information from the user which the answer acceptance unit 3501 

10 receives from the user. 

[0217] In the present embodiment, the notification unit 2605 
confirms with the user whether the application may be deleted 
before the storage deletion unit 2604 deletes the application 2011 
from the storage area 2201, in the case where the stored application 

15 determination unit 2602 has determined to delete the 
already-stored application from the storage area 2201. Here, the 
application deletion notification provided to the user by notification 
unit 2605 is realized by the notification unit 2605 sending deletion 
notification information to be shown on the screen to the CPU 514 of 

20 terminal apparatus 500, and the dialog display program included in 
the library 1201b of the OS 1201 displaying the deletion notification, 
as shown in FIG. 40, in the display 509. 

[0218] FIG. 40 is a diagram showing an example of a deletion 
notification displayed in the display 509 in the present embodiment. 

25 [0219] A dialog box 3001 has display elements of a message 4001, 
a Yes button 4002, and a No button 4003. Note that the character 
string of the message 4001 may be a character string aside from the 
character string shown in FIG. 40 as long as it provides information 
necessary for notifying deletion of the application to the user; the 

30 message 4001 may be of a format aside from a character string. In 
addition, character strings of the Yes button 4002 and the No button 
4003 are not limited to the character strings shown in FIG. 40, and 
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may be different character strings. Moreover, the display elements 
of the dialog box 3001 are not limited to the display elements shown 
in FIG. 40; they may be other display elements as long as the user 
can be notified of the deletion of the application and the CPU 514 can 
5 confirm that the user has selected allowance or rejection in response 
to the deletion notification. 

[0220] In addition, in the present embodiment, the answer 
acceptance unit 3501 accepts, from the CPU 514, the selection 
information indicated by the user when allowing or rejecting 

10 deletion of the application through selection of the Yes button 4002 
or the No button 4003. Then, upon receiving the selection 
information from the CPU, the answer acceptance unit 3501 judges 
whether that selection information indicates allowance of 
application deletion or rejection of application deletion. The 

15 answer acceptance unit 3501 notifies the stored application 
determination unit 2602 of the notification confirmation information, 
in the case of indicating allowance of the deletion of the application, 
and notifies the stored application determination unit 2602 of 
notification rejection information in the case of indicating rejection 

20 of the deletion of the application. 

[0221] Furthermore, in the present embodiment, the stored 
application determination unit 2602 determines, through the same 
method as mentioned in the first embodiment, a set which includes 
an application to be stored in the storage area 2201 and an 

25 application to be deleted from the storage area 2201. Then, in the 
case of determining to delete the already-stored application from 
the storage area 2201, the stored application determination unit 
2602 provides a notification instruction to the notification unit 2605, 
an application storage instruction to the storage unit 2603, and an 

30 application deletion instruction to the storage deletion unit 2604. 
However, in the present embodiment, in the case where the user has 
allowed deletion of the application, the stored application 
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determination unit 2602 provides the application deletion 
instruction to the storage deletion unit 2604 application storage 
instruction to the storage unit 2603 and the application deletion 
instruction to the storage deletion unit 2604 for the first time after 
5 accepting the notification confirmation information from the answer 
acceptance unit 3501. On the other hand, in the case where the 
user does not allow the deletion of the application, upon receiving 
the notification of the notification rejection information from the 
answer acceptance unit 3501, the stored application determination 

10 unit 2602 changes the determination of the set of the application to 
delete from the storage area 2201 and the application to store. 
[0222] Here, changing the determination is realized through, for 
example, a method in which the stored application determination 
unit 2602 determines deletion, from the storage unit 2201, of the 

15 application with the next lowest storage priority, and the like. Note 
that another method may be used as long as the method does not 
delete an application from the storage area for which the user has 
rejected the deletion. 

[0223] Then, the stored application determination unit 2602 
20 provides, for the first time after changing the determination, an 
application storage instruction to the storage unit 2603 and an 
application deletion instruction to the application storage deletion 
unit 2604, so as to comply with the changed determination result. 
[0224] FIGS. 41 and 42 are flowcharts showing an example of a 
25 characteristic application storage processing operation carried out 
by the AM 1205b that has received the XAIT information, in the 
present embodiment. FIGS. 41 and 42 shows a processing 
occurring after step S2705 shown in FIG. 29, and in particular, 
shows an example of a storage processing operation carried out by 
30 the AM 1205b in the case where the space in the storage area 2201 
is insufficient when storing the application denoted in the XAIT 
information from the MPEG-2 transport stream into the storage area 
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2201. 

[0225] In FIG. 41, steps identical to those in FIG. 30 are given the 
same numbers as in FIG. 30. 

As shown in FIG. 29, upon receiving the XAIT information 
5 (S2701), the AM 1205b selects, from among the applications 
denoted in the XAIT information, one application that has not yet 
been selected, in order from applications with a high storage priority 
down. However, here, in storage processing carried out in 
accordance with the received XAIT information, the storage deletion 
10 unit 2604 selects one application aside from the applications already 
deleted from the storage area 2201 (S2702). Then, the AM1205b 
judges whether or not the selected application has been stored 
(S2703). 

[0226] In the case where the selected application is stored (YES 
15 of S2703), the AM 1205b judges whether or not all the applications 
denoted in the XAIT information have been selected (S2707). Here, 
in the case where all the applications denoted in the XAIT 
information have not been selected (NO of S2707), the AM1205b 
selects the next application, and the storage processing continues. 
20 In the case where all the applications denoted in the XAIT 
information have been selected (YES of S2707), the storage 
processing ends. 

[0227] On the other hand, in the case where the selected 
application has not been stored (NO of S2703), the stored 

25 application determination unit 2602 acquires the space remaining in 
the storage area from the storage area remaining space acquisition 
unit 2606, and acquires the application size from the application size 
acquisition unit 2607 (S2704). Then, based on the space 
remaining in the storage area acquired from the storage area 

30 remaining space acquisition unit 2606 and the application size 
acquired from the application size acquisition unit 2607, the stored 
application determination unit 2602 determines whether or not the 
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space remaining in the storage area is larger than the selected 
application (S2705). 

[0228] In the case where the space remaining in the storage area 
is judged to be larger than the selected application (YES of S2705), 
5 the storage unit 2603 stores the selected application (S2706). 
Then, the AM 1205b judges whether or not all the applications 
denoted in the XAIT information have been selected (S2707), and in 
the case where all applications denoted in the XAIT information have 
not been selected, the AM 1205b selects the next application and 
10 continues the storage processing; in the case where all applications 
denoted in the XAIT information have been selected, the storage 
processing ends. 

[0229] On the other hand, in the case where the space remaining 
in the storage area is judged to be smaller than the selected 
15 application (NO of S2705) the AM 1205b judges whether or not there 
is an application which is already stored, as shown in FIG. 41 
(S2801). 

[0230] In the case where there is an application that is already 
stored (YES of S2801), or in other words, in the case where the 

20 capacity of the storage area 2201 is insufficient because there is 
already a stored application at the time of an application denoted in 
the XAIT information being stored from the MEPG-2 transport 
stream, the stored application determination unit 2602 acquires a 
result of a comparison between the storage priority 2006 specified 

25 by the storage priority comparison unit 2601 for the individual 
applications (S2802). Based on that comparison result, the stored 
application determination unit 2602 determines a set of the 
application to be stored and the application to be deleted from the 
storage area 2201 (S2803). Here, in the case where, among the 

30 applications already stored, there is an application with a storage 
priority lower than the storage priority of the selected application, 
the stored application determination unit 2602 determines that the 
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already-stored application is to be deleted from the storage area, so 
that the space remaining in the storage area becomes larger than 
the size of the selected application, and determines that the 
selected application is to be stored. However, in the case where the 
5 space remaining in the storage area is still not large enough for the 
selected application even after those applications which are already 
stored are deleted from the storage area, the stored application 
determination unit 2602 determines not to delete those applications 
which are already stored from the storage area, and not to store the 
10 selected application. Continuing on, the stored application 
determination unit 2602 judges whether or not the stored 
application determination unit 2602 has determined the 
already-stored applications to be deleted from the storage area 
2201 (S2804). 

is [0231] In the case where the stored application determination 
unit 2602 judges that the already-stored applications have been 
determined to be deleted from the storage area 2201 (YES of S2804), 
the stored application determination unit 2602 instructs the 
notification unit 2605 to perform a deletion notification. Then, the 

20 notification unit 2605 confirms with the user whether or not the 
application may be deleted (S3801). Here, the application deletion 
notification provided to the user by notification unit 2605 is realized 
by the notification unit 2605 sending deletion notification 
information to be shown on the screen to the CPU 514 of terminal 

25 apparatus 500, and the dialog display program included in the 
library 1201b of the OS 1201 displaying the deletion notification, as 
shown in FIG. 40, in the display 509. A dialog box 3001 has display 
elements of a message 4001, a Yes button 4002, and a No button 
4003. 

30 [0232] When the user selects the Yes button 4002 or the No 
button 4003 by operating the remote control, the CPU 514 sends the 
selection information from the user to the answer acceptance unit 
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3501 of the AM 1205b. 

[0233] Upon receiving the user's selection information from the 
CPU 514, the answer acceptance unit 3501 judges whether the 
user's selection information indicates allowance of deletion of the 
5 application or rejection of deletion of the application (S3802). 

[0234] In the case where the user's selection information 
indicates allowance of deletion of the application, the answer 
acceptance unit 3501 notifies the stored application determination 
unit 2602 of the notification confirmation information (S3803). 

io Upon receipt of the notification of the notification confirmation 
information from the answer acceptance unit 3501, the stored 
application determination unit 2602 instructs the storage deletion 
unit 2604 to delete the application from the storage area 2201, and 
instructs the storage unit 2603 to store the other application. Then, 

15 in accordance with the result of the determination performed by the 
stored application determination unit 2602, the storage deletion 
unit 2604 deletes the application from the storage area 2201 
(S2806); in accordance with the result of the determination 
performed by the stored application determination unit 2602, the 

20 storage unit 2603 stores the application, as shown in FIG. 29 

(52706) . Then, the AM 1205b judges whether or not all the 
applications denoted in the XAIT information have been selected 

(52707) , and in the case where all applications denoted in the XAIT 
information have not been selected (NO of S2707), the AM 1205b 

25 selects the next application and continues the storage processing; in 
the case where all applications denoted in the XAIT information have 
been selected (YES of S2707), the AM 1205b finishes the storage 
processing. 

[0235] On the other hand, when the user's selection information 
30 indicates rejection of deletion of the application (NO of S3802), the 
answer acceptance unit 3501 notifies the stored application 
determination unit 2602 of the notification rejection information, as 
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shown in FIG, 42 (S3901). Upon receiving the notification rejection 
information from the answer acceptance unit 3501, the stored 
application determination unit 2602 changes the determined set of 
the application to delete from the storage area 2201 and the 
5 application to store (S3902). Here, the stored application 
determination unit 2602 determines to delete the application which 
has a low storage priority from the storage area 2201. However, 
the determination is carried out so that the storage priority of the 
application to be deleted is lower than the storage priority of the 

10 application to be stored. In the case where an application with a 
storage priority lower than that of the application, the application is 
determined not to be deleted from the storage area 2201. 
[0236] Continuing on, the stored application determination unit 
2602 judges whether or not the stored application determination 

15 unit 2602 has determined the already-stored applications to be 
deleted from the storage area 2201 (S3903). In the case where the 
stored application determination unit 2602 judges that the 
already-stored applications have been determined to be deleted 
from the storage area 2201 (YES of S3903), the stored application 

20 determination unit 2602 once again instructs the notification unit 
2605 to perform a deletion notification. Once again, the 
notification unit 2605 confirms with the user whether the application 
may be deleted (S3801), and the storage processing is continued. 
On the other hand, in the case where the stored application 

25 determination unit 2602 has determined that the already stored 
application is not to be deleted from the storage area 2201 (NO of 
S3903), it is not possible to secure a storage area in which to store 
the selected application. Accordingly, the AM 1205b judges 
whether or not all the applications denoted in the XAIT information 

30 have been selected (S2707), and in the case where all applications 
denoted in the XAIT information have not been selected (NO of 
S2707), the AM 1205b selects the next application and continues the 
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storage processing; in the case where all applications denoted in the 
XAIT information have been selected (YES of S2707), the storage 
processing ends. 

[0237] On the other hand, in the case where the stored 
5 application determination unit 2602 has determined that the already 
stored application is not to be deleted from the storage area 2201 
(NO of S2804), it is not possible to secure a storage area in which to 
store the selected application. Accordingly, as mentioned above, 
the AM 1205b judges whether or not all the applications denoted in 

10 the XAIT information have been selected (S2707), and in the case 
where all applications denoted in the XAIT information have not 
been selected, the AM 1205b selects the next application and 
continues the storage processing; in the case where all applications 
denoted in the XAIT information have been selected, the AM 1205b 

15 finishes the storage processing. 

[0238] On the other hand, in the case where there is not an 
already stored application (NO of S2801), or in other words, in the 
case where space in storage area 2201 is insufficient when an 
application denoted in the XAIT information is stored into the 

20 storage area 2201 from the MPEG-2 transport stream but there is 
not an already stored application, it is not possible to secure a 
storage area in which to store the selected application. Accordingly, 
as mentioned above, the AM 1205b judges whether or not all the 
applications denoted in the XAIT information have been selected 

25 (S2707), and in the case where all applications denoted in the XAIT 
information have not been selected, the AM 1205b selects the next 
application and continues the storage processing; in the case where 
all applications denoted in the XAIT information have been selected, 
the AM 1205b finishes the storage processing. 

30 [0239] Note that in the case where space in storage area 2201 is 
insufficient when an application denoted in the XAIT information is 
stored into the storage area 2201 from the MPEG-2 transport stream 
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but there is not an already stored application, it is not possible to 
secure a storage area in which to store the selected application. 
Therefore, the storage processing may finish without the AM 1205b 
storing the selected application. 
5 [0240] Here, in the case where an already-stored application is 
not denoted in the XAIT information, the storage priority comparison 
unit 2601 considers the storage priority of the application to be a 
minimum value. In such a case, a method may be used in which the 
stored application determination unit 2602 unconditionally 

10 determines to delete that application from the storage area 2201. 
[0241] In addition, here, not deleting the application for which 
the user has rejected deletion from the storage area 2201 is realized 
by the stored application determination unit 2602 changing the 
determined set of the application to be deleted from the storage 

15 area 2201 and the application to store, when the answer acceptance 
unit 3501 receives the notification rejection information of a user. 
However, not deleting the application for which the user has rejected 
deletion from the storage area 2201 may also be realized by the AM 
1205b updating the XAIT information and changing the storage 

20 priority of the application. For example, a method may be used in 
which the storage priority of the application for which the user has 
rejected deletion is re-set to a maximum value. 

[0242] In such a manner, in the third embodiment, the user can 
reject deleting an application from the storage area 2201 upon 
25 receiving confirmation that the application is to be deleted from the 
storage area 2201. In addition, not deleting the application for 
which deletion has been rejected from the storage area 2201 can be 
realized. 

30 [0243] (Fourth Embodiment) 

In the present embodiment, when an AM 1205b receives XAIT 
information sent from a head end 101, prior to storing that XAIT 
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information, and prior to performing processing in accordance with 
the XAIT information, such as application storage processing, an 
instruction to start an application, and the like, an API that provides 
a right to determine whether or not it is acceptable to receive that 
5 XAIT, or in other words, whether or not it is acceptable to perform 
the processing in accordance with that XAIT information, is further 
provided to an application having a special privilege. Furthermore, 
in the present embodiment, an API which changes a storage priority 
denoted in the XAIT information is provided to the application 

10 having the special privilege. 

[0244] Here, the API that provides the right to determine whether 
or not it is acceptable to receive the XAIT information when that 
XAIT information is sent from the head end 101 is realized by 
publicly-known technology. The API that provides the right to 

15 determine whether or not it is acceptable to receive the XAIT 
information when that XAIT information is sent from the head end 
101 and which is provided to the application having a special 
privilege is defined as an org. ocap. application. AppManagerProxy 
class setAppSignalHandler method, in an AnnexGOCAP 1.0 

20 Application API of the OCAP specifications (OCAP 1.0 Profile 
OC-SP-OCAP 1.0-IF-I09-031121). 

[0245] An API that updates the XAIT information, as described in 
the first embodiment, an API that changes the storage priority 
denoted in the XAIT information, and the API that provides the right 

25 to determine whether or not it is acceptable to receive the XAIT 
information when that XAIT information is sent from the head end 
101 are hereafter called an update API, a change API, and a 
determination API respectively, when differentiating between the 
APIs. The application having a special privilege, to which these 

30 APIs are provided, is called a monitor application. 

[0246] In the present embodiment, the API that changes the 
storage priority denoted in the XAIT information is an API that 
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makes it possible for the monitor application to change the storage 
priority of an application denoted in the XAIT information sent from 
the head end 101. 

[0247] In the present embodiment, in the case where the AM 
5 1205b has received a request from the monitor application to 
provide, using the determination API, the right to determine 
whether or not it is acceptable to receive the XAIT information, the 
AM 1205b leaves the determination of whether or not it is acceptable 
to receive the XAIT information to the monitor application, at the 

10 time of receiving the XAIT information sent from the head end 101. 
[0248] In the case of allowing the receipt of the XAIT information, 
the monitor application receives the XAIT information sent from the 
head end 101, or, in the case where the change API is used, receives 
the changed XAIT information. Then, the AM1205b receives the 

15 XAIT information and performs processing for storing the 
application denoted in the XAIT information, through one of the 
methods described in the first and second embodiments. Note that 
here, the processing described in the third embodiment may be used 
to more stringently guard against overlapping storage priorities, 

20 rather than leaving this solely to the judgment of the monitor 
application. On the other hand, in the case where receipt of the 
XAIT information has been rejected, the monitor application ignores 
that XAIT information sent from the head end 101. 
[0249] Moreover, in the case where the AM 1205b has not 

25 received, from the monitor application, the request to provide the 
right to determine whether or not it is acceptable to receive the XAIT 
information, the AM 1205b receives the XAIT information and carries 
out processing for storing the application denoted in the XAIT 
information, through one of the methods described in the first or 

30 second embodiment. Note that the processing described in the 
third embodiment may be used to more stringently guard against 
overlapping storage priorities, rather than leaving this solely to the 
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judgment of the monitor application. 

[0250] In addition, in the case where the receipt of the XAIT 
information is caused by an update of the XAIT information 
performed by the monitor application through use of the update API, 
5 a change of the XAIT information performed by the monitor 
application through use of the change API, and the like, the AM 
1205b receives the XAIT information and performs processing for 
storing the application described in that XAIT information through 
one of the methods described in the first or second embodiment, 

10 without leaving the determination of whether or not it is acceptable 
to receive that XAIT information to the monitor application. 
[0251] Note that the processing described in the third 
embodiment may be used to more stringently guard against 
overlapping storage priorities, rather than leaving this solely to the 

15 judgment of the monitor application. 

[0252] In the present embodiment, at the time of receipt of the 
XAIT information sent from the head end 101 using the 
determination API, the monitor application performs a request to 
the AM 1205b that the determination of whether or not it is 

20 acceptable to receive the XAIT information be left to the monitor 
application itself. 

[0253] When the determination of whether or not it is acceptable 
to receive the XAIT information is left to the monitor application be 
the AM 1205b, operations identical to those performed by the AM 

25 1205b in the first and second embodiments are performed. In 
other words, the monitor application determines preferential 
storage of applications with a high storage priority from among the 
application denoted in the XAIT information and already-stored 
applications, and determines deletion of applications from the 

30 storage area 2201 in order starting with applications with a low 
storage priority. Here, the monitor application has a means for 
comparing storage priorities, a means for acquiring space remaining 
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in the storage area, and a means for acquiring a size of the 
already-stored applications and the application denoted in the XAIT 
information. 

[0254] In the case of determining that the already-stored 
5 application is to be deleted from the storage area 2201, the monitor 
application displays an application deletion notification to the user. 
Here, the application deletion notification provided to the user by 
the monitor application is realized with a method identical to that in 
which the notification unit 2605 provides the application deletion 

10 notification to the user in the third embodiment. The monitor 
application sends the deletion notification information to be shown 
on the screen to the CPU 514 of the terminal apparatus 500, and the 
dialog display program included in the library 1201b of the OS 1201 
is realized by the deletion notification, as shown in FIG. 40, being 

15 displayed in the display 509. A dialog box 3001 has display 
elements of a message 4001, a Yes button 4002, and a No button 
4003. Note that the character string of the message 4001 may be 
a character string aside from the character string shown in FIG. 40 
as long as it provides information necessary for notifying deletion of 

20 the application to the user; the message 4001 may be of a format 
aside from a character string. In addition, the character strings of 
the Yes button 4002 and the No button 4003 are not limited to the 
character strings shown in FIG. 40, and may be different character 
strings. Moreover, the display elements of the dialog box 3001 are 

25 not limited to the display elements shown in FIG. 40; they may be 
other display elements as long as the user can be notified of the 
deletion of the application and the CPU 514 can confirm that the user 
has selected allowance or rejection in response to the deletion 
notification. 

30 [0255] The monitor application accepts, from the CPU 514, the 
selection information indicated by the user when allowing or 
rejecting deletion of the application through selection of the Yes 



-87- 



button 4002 or the No button 4003. Then, upon receiving the 
selection information from the CPU, the monitor application judges 
whether that selection information indicates allowance of the 
deletion of the application or rejection of the deletion of the 
5 application. Then, in the case where the selection information 
indicates allowance of deletion of the application, the monitor 
application allows the AM 1205b to receive the XAIT information. 
On the other hand, in the case where the selection information 
indicates rejection of deletion of the application, the monitor 

10 application uses the change API and changes the storage priority of 
the application for which the user has rejected deletion to a 
maximum value, and thus not deleting the application for which the 
user has rejected deletion from the storage area 2201 is realized. 
Note that not deleting the application for which the user has rejected 

15 deletion from the storage area 2201 may also be realized by the 
monitor application not allowing the AM 1205b to receive the XAIT 
information. 

[0256] FIG. 43 is a flowchart showing an operation for handling of 
the XAIT information by the AM 1205b, which has received the XAIT 

20 information from the head end 1205b, in the present embodiment. 
[0257] As shown in FIG. 43, upon receiving the XAIT information 
from the head end 101 (S4101), the AM 1205b judges whether or 
not it has received, from the monitor application, the request to 
provide the right, which uses the determination API, to determine 

25 whether or not it is acceptable to receive the XAIT (S4102). In the 
case of receiving the request to provide the right to determine 
whether or not it is acceptable to receive the XAIT from the monitor 
application, the AM 1205b leaves the determination of whether or 
not it is acceptable to receive the XAIT to the monitor application 

30 (S4103). 

[0258] FIG. 44 is a flowchart showing an example of an operation 
of the monitor application in the present embodiment. Specifically, 
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in this example of the operation, the monitor application is assumed 
as requesting the AM 1205b to provide the right to determine, using 
the determination API, whether or not it is acceptable to receive the 
XAIT information. 

5 [0259] As shown in FIG. 44, the monitor application, which has 
been left, by the AM 1205b, to determine whether or not it is 
acceptable to receive the XAIT information (S4201), determines a 
set of the applications to be stored in the storage area 2201, and a 
set of the applications to be deleted from the storage area 2201, 

10 from among the applications described in that XAIT information and 
the already-stored applications (S4202). Here, determining the 
set of the applications to be stored in the storage area 2201 and the 
set of the applications to be deleted from the storage area 2201 is 
realized by, for example, determining to preferentially store 

15 applications with a high storage priority, and determining to 
preferentially delete applications from the storage area 2201 in 
order, starting with applications with a low storage priority. Note 
that the monitor application may also determine these application 
sets through a different method. Continuing on, the monitor 

20 application judges whether or not the monitor application has 
determined the already-stored applications to be deleted from the 
storage area 2201 (S4203). In the case where the monitor 
application has determined to delete the already-stored application 
from the storage area 2201 (YES of S4203), the monitor application 

25 displays an application deletion notification to the user (S4204). 
Then, the monitor application determines whether or not the user 
has allowed deletion of the application (S4205), and in the case 
where the user has allowed deletion of the application (YES of 
S4205), the monitor application allows the AM 1205b to receive the 

30 XAIT information sent from the head end 101 (S4207). On the 
other hand, in the case where the user has rejected deletion of the 
application from the storage area (NO of S4205), the monitor 
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application, for example, uses the change API and re-sets the 
storage priority of the application, the deletion of which the user has 
rejected, to a maximum value. In such a manner, the monitor 
application changes the storage priority within the XAIT information 
5 so that the application which the user has rejected deletion of is not 
deleted from the storage area 2201 (S4206) and allows the AM 
1205b to receive the changed XAIT information (S4207). 
[0260] Next, as shown in FIG. 43, the AM 1205b judges whether 
or not the monitor application has allowed receipt of the XAIT 

10 information (S4104). In the case where the AM 1205b has not been 
allowed by the monitor application to receive the XAIT information 
(NO of S4104), AM 1205b finishes the storage processing. On the 
other hand, in the case where the AM 1205b has been allowed by the 
monitor application to receive the XAIT information (YES of S4104), 

15 the AM 1205b receives the XAIT information from the head end 101, 
as shown in FIG. 29, or, in the case where the monitor application 
has used the change API, receives the changed XAIT information 
(S2701). Then, the AM 1205b selects, from among the applications 
denoted in the XAIT information, one application that has not yet 

20 been selected, in order from applications with a high storage priority 
down. However, here, in storage processing carried out in 
accordance with the received XAIT information, the storage deletion 
unit 2604 selects one application aside from the applications deleted 
from the storage area 2201 (S2702). Then, the AM1205b judges 

25 whether or not the selected application has been stored (S2703). 
[0261] In the case where the selected application is stored (YES 
of S2703), the AM 1205b judges whether or not all the applications 
denoted in the XAIT information have been selected (S2707), and in 
the case where all applications denoted in the XAIT information have 

30 not yet been selected, the AM 1205b selects the next application and 
continues the storage processing; in the case where all applications 
denoted in the XAIT information have been selected, the storage 
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processing ends. 

[0262] On the other hand, in the case where the selected 
application has not been stored (NO of S2703), the stored 
application determination unit 2602 acquires the space remaining in 
5 the storage area from the storage area remaining space acquisition 
unit 2606, and acquires the application size from the application size 
acquisition unit 2607 (S2704). Then, based on the space 
remaining in the storage area acquired from the storage area 
remaining space acquisition unit 2606 and the application size 
10 acquired from the application size acquisition unit 2607, the stored 
application determination unit 2602 determines whether or not the 
space remaining in the storage area is larger than the selected 
application (S2705). 

[0263] In the case where the space remaining in the storage area 
15 is judged to be larger than the selected application (YES of S2705), 
the storage unit 2603 stores the selected application (S2706). 
Then, the AM 1205b judges whether or not all the applications 
denoted in the XAIT information have been selected (S2707), and in 
the case where all applications denoted in the XAIT information have 
20 not been selected, the AM 1205b selects the next application and 
continues the storage processing; in the case where all applications 
denoted in the XAIT information have been selected, the AM 1205b 
finishes the storage processing. 

[0264] On the other hand, in the case where the space remaining 
25 in the storage area is judged to be smaller than the selected 
application (NO of S2705) the AM 1205b judges whether or not there 
is an application which is already stored, as shown in FIG. 30 
(S2801). 

[0265] In the case where there is an application that is already 
30 stored (YES of S2801), or in other words, in the case where the 
capacity of the storage area 2201 is insufficient because there is 
already a stored application at the time of an application denoted in 
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the XAIT information being stored from the MEPG-2 transport 
stream, the stored application determination unit 2602 acquires a 
result of a comparison between the storage priority 2006 specified 
by the storage priority comparison unit 2601 for the individual 
5 applications (S2802). Then, based on that comparison result, the 
stored application determination unit 2602 determines a set of the 
application to be stored and the application to be deleted from the 
storage area 2201 (S2803), Here, in the case where, among the 
applications already stored, there is an application with a storage 

10 priority lower than the storage priority of the selected application, 
the stored application determination unit 2602 determines that the 
already-stored application is to be deleted from the storage area, so 
that the space remaining in the storage area becomes larger than 
the size of the selected application, and determines that the 

15 selected application is to be stored. However, in the case where the 
space remaining in the storage area is still not large enough for the 
selected application even after those applications which are already 
stored are deleted from the storage area, those applications which 
are already stored are not deleted from the storage area, and the 

20 selected application is not stored. Continuing on, the stored 
application determination unit 2602 judges whether or not the 
stored application determination unit 2602 has determined the 
already-stored applications to be deleted from the storage area 
2201 (S2804). 

25 [0266] In the case where the stored application determination 
unit 2602 judges that the already-stored applications have been 
determined to be deleted from the storage area 2201 (YES of S2804), 
the stored application determination unit 2602 instructs the 
notification unit 2605 to perform a deletion notification, the storage 

30 deletion unit 2604 to delete the application from the storage area 
2201, and the storage unit 2603 to store another application. Then, 
in accordance with a result of the determination performed by the 
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stored application determination unit 2602, the notification unit 
2605 notifies the user that the application is deleted (S2805). 
Then, in accordance with the result of the determination performed 
by the stored application determination unit 2602, the storage 
5 deletion unit 2604 deletes the application from the storage area 
2201 (S2806); in accordance with the result of the determination 
performed by the stored application determination unit 2602, the 
storage unit 2603 stores the application (S2706). Then, the AM 
1205b judges whether or not all the applications denoted in the XAIT 

10 information have been selected (S2707), and in the case where all 
applications denoted in the XAIT information have not been selected, 
the AM 1205b selects the next application and continues the storage 
processing; in the case where all applications denoted in the XAIT 
information have been selected, the AM 1205b finishes the storage 

15 processing. 

[0267] On the other hand, in the case where the stored 
application determination unit 2602 has determined that the already 
stored application is not to be deleted from the storage area 2201 
(NO of S2804), it is not possible to secure a storage area in which to 

20 store the selected application. Accordingly, the AM 1205b judges 
whether or not all the applications denoted in the XAIT information 
have been selected (S2707), and in the case where all applications 
denoted in the XAIT information have not been selected, the AM 
1205b selects the next application and continues the storage 

25 processing; in the case where all applications denoted in the XAIT 
information have been selected, the AM 1205b finishes the storage 
processing. 

[0268] On the other hand, in the case where there is not an 
already stored application (NO of S2801), or in other words, in the 
30 case where space in storage area 2201 is insufficient when an 
application denoted in the XAIT information is stored into the 
storage area 2201 from the MPEG-2 transport stream but there is 
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not an already stored application, it is not possible to secure a 
storage area in which to store the selected application. Accordingly, 
the AM 1205b judges whether or not all the applications denoted in 
the XAIT information have been selected (S2707), and in the case 
5 where all applications denoted in the XAIT information have not 
been selected, the AM 1205b selects the next application and 
continues the storage processing; in the case where all applications 
denoted in the XAIT information have been selected, the storage 
processing finishes. 

10 [0269] Note that in the case where space in storage area 2201 is 
insufficient when an application denoted in the XAIT information is 
stored into the storage area 2201 from the MPEG-2 transport stream 
but there is not an already stored application, it is not possible to 
secure a storage area in which to store the selected application. 

15 Therefore, the AM 1205b may finish the storage processing without 
storing the selected application. 

[0270] Here, in the case where an already-stored application is 
not denoted in the XAIT information, the storage priority comparison 
unit 2601 considers the storage priority of the application to be a 

20 minimum value. However, a method may be used in which the 
stored application determination unit 2602 unconditionally 
determines to delete that application from the storage area 2201. 
[0271] In such a manner, in the fourth embodiment, it is possible 
to obtain an effect identical to that of the third embodiment through 

25 the monitor application providing the user with a deletion 
notification, and changing the storage priority. In other words, 
upon receiving confirmation that an application is to be deleted from 
the storage area 2201, the user can reject deleting the application 
from the storage area 2201, and the application which the user has 

30 rejected deletion of is not deleted from the storage unit 2201. 

[0272] (Fifth Embodiment) 
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In the first through third embodiments, when determining a 
set of an application to store and an application to delete from a 
storage area 2201, an AM 1205b, through a stored application 
determination unit 2602, preferentially stores applications with a 
5 high storage priority and determines to delete applications from the 
storage area 2201 in order starting with applications with a low 
storage priority, based on result of comparison performed by a 
storage priority comparison unit 2601. However, in the case where 
plural applications have the same storage priority, it is possible that 

10 the AM 1205b cannot determine which application to delete form the 
storage area 2201 and which application to store. 
[0273] Therefore, in the present embodiment, as shown in FIG. 
45, the AM 1205b includes an inquiry unit 4301 for inquiring with the 
user in the case where the stored application determination unit 

15 2602 cannot determine a set of applications to store or delete. 

[0274] FIG. 45 is a structural diagram which shows a configuration 
of the AM1205b in the present embodiment. 

Upon receiving an inquiry instruction from the stored 
application determination unit 2602, the inquiry unit 4301 inquires, 

20 with the user, which application to store in or delete from the 
storage area 2201. Here, the inquiry with the user performed by 
the inquiry unit 4301 is realized by the inquiry unit 4301 sending, to 
the CPU 514 of the terminal apparatus 500, deletion notification 
information of a screen to be displayed, and a dialog display 

25 program included in the library 1201b of the OS 1201 displaying an 
inquiry dialog in the display 509. 

[0275] Then, the inquiry unit 4301 receives, from the CPU 514, 
selection information from the user when the user selects the 
application to delete or store, and upon receiving the selection 
30 information from the CPU 514, notifies the stored application 
determination unit 2602 of a result of the application selection, 
based on the selection information. 
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[0276] Furthermore, in the present embodiment, the stored 
application determination unit 2602 attempts to determine, through 
the same method as mentioned in the first through third 
embodiments, a set which includes an application to be stored in the 
5 storage area 2201 and an application to be deleted from the storage 
area 2201. Here, in the case where the set of the applications to 
store in or delete from the storage area 2201 have been determined, 
storage processing continues in the same manner as in the first to 
third embodiments. However, in the present embodiment, because 

10 plural applications with the same storage priority are present, the 
stored application determination unit 2602 provides an inquiry 
instruction to the inquiry unit 4301 in the case where the stored 
application determination unit 2602 cannot determine to delete or 
store the application from or in the storage area 2201. Then, upon 

15 receiving a notification of an application selection result from the 
inquiry unit 4301, the stored application determination unit 2602 
determines the application to be stored in or deleted from the 
storage area 2201, in accordance with the application selection 
result. After the determination, the stored application 

20 determination unit 2602 provides, in the same manner as in any of 
the first through third embodiments, a notification instruction to the 
notification unit 2605, an application deletion instruction to the 
storage unit 2603, and an application storage instruction to the 
storage unit 2604. 

25 [0277] FIGS. 46 and 47 are flowcharts showing an example of a 
characteristic application storage processing operation carried out 
by the AM 1205b that has received the XAIT information, in the 
present embodiment. FIGS. 46 and 47 show a processing occurring 
after step S2705 shown in FIG. 29, and in particular, show an 

30 example of a storage processing operation carried out by the AM 
1205b in the case where the space in the storage area 2201 is 
insufficient when storing the application denoted in the XAIT 
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information from the MPEG-2 transport stream into the storage area 
2201. 

[0278] In FIG. 46, steps identical to those in FIG. 30 are given the 
same numbers as in FIG. 30. 
5 As shown in FIG. 29, upon receiving the XAIT information 

(S2701), the AM 1205b selects, from among the applications 
denoted in the XAIT information, one application that has not yet 
been selected, in order from applications with a high storage priority 
down. However, here, in storage processing carried out in 
10 accordance with the received XAIT information, the storage deletion 
unit 2604 selects one application aside from the applications already 
deleted from the storage area 2201 (S2702). Then, the AM1205b 
judges whether or not the selected application has been stored 
(S2703). 

15 [0279] In the case where the selected application is stored (YES 
of S2703), the AM 1205b judges whether or not all the applications 
denoted in the XAIT information have been selected (S2707). Here, 
in the case where all the applications denoted in the XAIT 
information have not been selected (NO of S2707), the AM1205b 

20 selects the next application, and the storage processing continues. 
Here, in the case where all the applications denoted in the XAIT 
information have been selected (YES of S2707), the AM 1205b 
finishes the storage processing. 

[0280] On the other hand, in the case where the selected 
25 application has not been stored (NO of S2703), the stored 
application determination unit 2602 acquires the space remaining in 
the storage area from the storage area remaining space acquisition 
unit 2606, and acquires the application size from the application size 
acquisition unit 2607 (S2704). Then, based on the space 
30 remaining in the storage area acquired from the storage area 
remaining space acquisition unit 2606 and the application size 
acquired from the application size acquisition unit 2607, the stored 
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application determination unit 2602 determines whether or not the 
space remaining in the storage area is larger than the selected 
application (S2705). 

[0281] In the case where the space remaining in the storage area 
5 is judged to be larger than the selected application (YES of S2705), 
the storage unit 2603 stores the selected application (S2706). 
Then, the AM 1205b judges whether or not all the applications 
denoted in the XAIT information have been selected (S2707), and in 
the case where all applications denoted in the XAIT information have 
10 not been selected, the AM 1205b selects the next application and 
continues the storage processing; in the case where all applications 
denoted in the XAIT information have been selected, the storage 
processing finishes. 

[0282] On the other hand, in the case where the space remaining 
15 in the storage area is judged to be smaller than the selected 
application (NO of S2705) the AM 1205b judges whether or not there 
is an application which is already stored, as shown in FIG. 46 
(S2801). 

[0283] In the case where there is an application that is already 
20 stored (YES of S2801), or in other words, in the case where the 
capacity of the storage area 2201 is insufficient because there is 
already a stored application at the time of an application denoted in 
the XAIT information being stored from the MEPG-2 transport 
stream, the stored application determination unit 2602 acquires a 
25 result of a comparison between the storage priority 2006 specified 
by the storage priority comparison unit 2601 for the individual 
applications (S2802). Based on that comparison result, the stored 
application determination unit 2602 determines a set of the 
application to be stored and the application to be deleted from the 
30 storage area 2201 (S2803). Here, in the case where, among the 
applications already stored, there is an application with a storage 
priority lower than the storage priority of the selected application, 
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the stored application determination unit 2602 determines that the 
already-stored application is to be deleted from the storage area, so 
that the space remaining in the storage area becomes larger than 
the size of the selected application, and determines that the 
5 selected application is to be stored. However, in the case where the 
space remaining in the storage area is still not large enough for the 
selected application even after those applications which are already 
stored are deleted from the storage area, the stored application 
determination unit 2602 determines not to delete those applications 
10 which are already stored from the storage area, and not to store the 
selected application. 

[0284] Continuing on, the stored application determination unit 
2602 judges whether the application to delete from or store in the 
storage area 2201 could be determined (S4401). Here, because 

15 plural applications with the same storage priority are present, in the 
case where the application to delete from or store in the storage 
area 2201 cannot be determined (S4401), the inquiry unit 4301 
inquires, with the user, which application to delete from or store in 
the storage area 2201, as shown in FIG. 47 (S4501). Here, the 

20 inquiry provided to the user by the inquiry unit 4301 is realized by 
the inquiry unit sending deletion notification information to be 
shown on the screen to the CPU 514 of terminal apparatus 500, and 
the dialog display program included in the library 1201b of the OS 
1201 displaying the inquiry dialog, as shown in FIGS. 48 to 50, in the 

25 display 509. 

[0285] FIGS. 48 to 50 are diagrams showing examples of a 
deletion notification displayed in the display 509 in the present 
embodiment. 

[0286] The dialog box 3001 has display elements of a message 
30 4603 and application selection buttons 4601 and 4602. FIG. 48 is 
an example of display for inquiring with the user which application 
should be deleted from the storage area 2201, in the case where the 
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storage priorities of two already-stored applications are the same 
and thus the stored application determination unit 2602 cannot 
determine the set of applications to delete from the storage area 
2201. In other words, at this time, the stored application 
5 determination unit 2602 judges that two applications with identical 
storage priorities cannot both be stored. FIG. 49 is an example of 
display for inquiring with the user which application should be stored 
in the storage area 2201, in the case where the storage priorities of 
two applications that have not yet been stored are the same and 

10 thus the stored application determination unit 2602 cannot 
determine the set of applications to store in the storage area 2201. 
In other words, at this time, the stored application determination 
unit 2602 judges that two applications with identical storage 
priorities cannot both be stored. FIG. 50 is an example of display 

15 for inquiring with the user which application should be stored in the 
storage area 2201, in the case where the storage priorities of an 
already-stored application and an application that has not yet been 
stored are the same and thus the stored application determination 
unit 2602 cannot determine the set of applications to store in the 

20 storage area 2201. Here, in FIGS. 48 to 50, "APP3" and "APP4", 
which are written in the message 4603 and the application selection 
buttons 4601 and 4602, are the respective application names of the 
applications. Note that instead of using application names, another 
method may be used as long as it can provide information necessary 

25 for the user to select the application. 

[0287] Note that the character string of the message 4603 may be 
a character string aside from the character string shown in FIGS. 48 
to 50, as long as it provides information necessary for the user to 
select the application; the message 4603 may be of a format aside 

30 from a character string. In addition, the character strings in the 
application selection buttons 4601 and 4602 may be character 
strings aside from the character strings shown in FIGS. 48 to 50. 
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Furthermore, the display elements in the dialog box 3001 are not 
limited to the display elements shown in FIGS. 48 to 50; another 
display element, such as a list box and the like, may be used as long 
as it can provide the information necessary for the user to select the 
5 application and allow the CPU 514 to confirm that the user has 
selected the application. 

[0288] Continuing on, when the user selects the application 
selection button 4601 or 4602, the CPU 514 sends the user's 
selection information to the inquiry unit 4301 of the AM 1205b. 

10 Upon receiving the selection information (S4502), the inquiry unit 
4301 notifies the stored application determination unit 2602 of the 
application selection result, based on the selection information. 
Here, notification of the application selection result by the inquiry 
unit 4301 is realized by, for example, the inquiry unit 4301 notifying 

15 the stored application determination unit of a result that the user 
has selected deletion of the application with the application name 
"APP3", in the case where the selection information received by the 
CPU 514 indicates that the button 4601 has been selected, when 
considering the example of the dialog display shown in FIG. 48. 

20 [0289] Then, upon receiving the notification of the application 
selection result from the inquiry unit 4301, the stored application 
determination unit 2602 determines to delete or store the 
application from or in the storage area 2201, in accordance with the 
application selection result acquired from the inquiry unit 4301 

25 (S4503). 

[0290] Next, as shown in FIG. 46, the stored application 
determination unit 2602 judges whether or not the stored 
application determination unit 2602 has determined the 
already-stored applications to be deleted from the storage area 
30 2201 (S2804). 

[0291] In the case where the stored application determination 
unit 2602 judges that the already-stored applications have been 
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determined to be deleted from the storage area 2201, the stored 
application determination unit 2602 instructs the notification unit 
2605 to perform a deletion notification. Then, in accordance with a 
result of the determination performed by the stored application 
5 determination unit 2602, the notification unit 2605 notifies the user 
that the application is deleted (S2805). In addition, in accordance 
with the result of the determination performed by the stored 
application determination unit 2602, the storage deletion unit 2604 
deletes the application from the storage area 2201 (S2806); in 

10 accordance with the result of the determination performed by the 
stored application determination unit 2602, the storage unit 2603 
stores the application, as shown in FIG. 29 (S2706). 
[0292] Note that processing from step S2804 shown in the above 
FIG. 46 may be carried out as the processing from step S2804 in FIG. 

15 39. In other words, in the case where the stored application 
determination unit 2602 judges that the already-stored applications 
have been determined to be deleted from the storage area 2201, the 
stored application determination unit 2602 instructs the notification 
unit 2605 to perform a deletion notification. Then, in accordance 

20 with a result of the determination performed by the stored 
application determination unit 2602, the notification unit 2605 
notifies the user that the application is deleted (S2805). Here, the 
application deletion notification provided to the user by notification 
unit 2605 is realized by the notification unit 2605 sending deletion 

25 notification information to be shown on the screen to the CPU 514 of 
terminal apparatus 500, and the dialog display program included in 
the library 1201b of the OS 1201 displaying the deletion notification, 
as shown in FIG. 38, in a display 509. A dialog box 3001 has display 
elements of a message 3002 and an OK button 3701. When the 

30 user selects the OK button 3701 by operating the remote control, 
the CPU 514 sends the notification confirmation information from 
the user to the answer acceptance unit 3501 of the AM 1205b. 



- 102- 



Upon receipt of the notification confirmation information of the user 
(S3602), the answer acceptance unit 3501 notifies the stored 
application determination unit 2602 of the notification confirmation 
information. Upon receipt of the notification of the notification 
5 confirmation information from the answer acceptance unit 3501, the 
stored application determination unit 2602 instructs the storage 
deletion unit 2604 to delete the application from the storage area 
2201, and instructs the storage unit 2603 to store the other 
application. Then, in accordance with the result of the 

10 determination performed by the stored application determination 
unit 2602, the storage deletion unit 2604 deletes the application 
from the storage area 2201 (S2806); in accordance with the result 
of the determination performed by the stored application 
determination unit 2602, the storage unit 2603 stores the 

15 application, as shown in FIG. 29 (S2706). Then, the AM 1205b 
judges whether or not all the applications denoted in the XAIT 
information have been selected (S2707), and in the case where all 
applications denoted in the XAIT information have not been selected, 
the AM 1205b selects the next application and continues the storage 

20 processing; in the case where all applications denoted in the XAIT 
information have been selected, the storage processing finishes. 
[0293] On the other hand, as shown in FIG. 46, in the case where 
the stored application determination unit 2602 has determined that 
the already stored application is not to be deleted from the storage 

25 area 2201 (NO of S2804), it is not possible to secure a storage area 
in which to store the selected application. Accordingly, the AM 
1205b judges whether or not all the applications denoted in the XAIT 
information have been selected (S2707), and in the case where all 
applications denoted in the XAIT information have not been selected, 

30 the AM 1205b selects the next application and continues the storage 
processing; in the case where all applications denoted in the XAIT 
information have been selected, the storage processing finishes. 
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[0294] On the other hand, as shown in FIG. 46, in the case where 
there is not an already stored application (NO of S2801), or in other 
words, in the case where space in storage area 2201 is insufficient 
when an application denoted in the XAIT information is stored into 
5 the storage area 2201 from the MPEG-2 transport stream but there 
is not an already stored application, it is not possible to secure a 
storage area in which to store the selected application. Accordingly, 
the AM 1205b judges whether or not all the applications denoted in 
the XAIT information have been selected (S2707), and in the case 

10 where all applications denoted in the XAIT information have not 
been selected, the AM 1205b selects the next application and 
continues the storage processing; in the case where all applications 
denoted in the XAIT information have been selected, the AM 1205b 
finishes the storage processing. 

15 [0295] Note that in the case where space in storage area 2201 is 
insufficient when an application denoted in the XAIT information is 
stored into the storage area 2201 from the MPEG-2 transport stream 
but there is not an already-stored application, it is not possible to 
secure a storage area in which to store the selected application; in 

20 such a case, the AM 1205b may end the storage processing without 
storing the selected application. 

[0296] Here, in the case where an application which is already 
stored is not denoted in the XAIT information, the storage priority 
comparison unit 260 considers the storage priority of that 
25 application to be a minimum, but in the present case, a method may 
be used in which the stored application determination unit 2602 
unconditionally determines to delete that application from the 
storage area 2201. 

[0297] Note that in the present embodiment, while the case 
30 discussed is one in which the stored application determination unit 
2602 cannot determine the application to delete from or store in the 
storage area 2201 because the storage priority of two applications is 
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the same, the present invention can also be implemented in the case 
where the stored application determination unit 2602 cannot 
determine the application to delete from or store in the storage area 
2201 because the storage priority of three or more applications is 
5 the same. For example, in the case where the stored application 
determination unit 2602 cannot determine the set of the 
applications to delete from the storage area 2201 because the 
storage priorities of three already-stored applications are the same, 
the inquiry provided to the user by the inquiry unit 4301 is realized 

10 by the dialog display program displaying a dialog that allows the 
user to select, from among the three applications, one or two 
applications to be deleted form the storage area 2201. 
[0298] Furthermore, there are cases where the stored application 
determination unit 2602 cannot determine the application to delete 

15 from or store in the storage area 2201 through the notification of the 
application deletion result from the inquiry unit 4301 arising from a 
single inquiry instruction provided to the inquiry unit 4301. For 
example, there is the case where it is not possible to secure a 
storage area that can store a selected new application only by 

20 deleting one application from the storage area 2201 when there are 
three or more applications with the same storage priorities. In 
such a case, the stored application determination unit 2602 may 
provide the inquiry instruction to the inquiry unit 4301 after the first 
notification of the application selection result from the inquiry unit 

25 4301. At this time, for example, the first inquiry provided to the 
user by the inquiry unit 4301 is realized by the dialog display 
program displaying a dialog that allows the user to select, from 
among the three applications, the application that should be deleted 
from the storage area 2201, and the second inquiry provided to the 

30 user by the inquiry unit 4301 is realized by the dialog display 
program displaying a dialog that allows the user to select, from 
among the two applications, the application that should be deleted 
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from the storage area 2201, 

[0299] In this manner, in the fifth embodiment, in the case where 
the storage priorities of plural applications denoted in the XAIT 
information are the same, it is possible to determine which 
5 application to delete from the storage area 2201, and which 
application to store, by inquiring with the user. Furthermore, by 
giving the user the selection right, it is possible to realize storage of 
an application more desirable to the user. 

10 [0300] (Sixth Embodiment) 

In the present embodiment, when an application to be deleted 
is running, an AM 1205b performs a notification that provides a 
message regarding how the application is to be treated. In other 
words, in the OCAP specifications (OCAP 1.0 Profile 

15 OC-SP-OCAP1.0-IF-I09-031121), it is prescribed that an application 
with a high storage priority is preferentially stored, and operations 
of a currently running application must not be interfered with; thus, 
in the present embodiment, the notification provides a message 
regarding the treatment of the application to be deleted while 

20 ensuring conformity with the abovementioned prescription. 

[0301] FIGS. 51 and 52 are flowcharts showing an example of a 
characteristic application storage processing operation carried out 
by the AM 1205b that has received the XAIT information, in the 
present embodiment. FIGS. 51 and 52 indicate processing 

25 following step S2705 shown in FIG. 29. In addition, FIGS. 51 and 
52 show, in particular, an example of a storage processing operation 
carried out by the AM 1205b in the case where the space in the 
storage area 2201 is insufficient and the application stored in the 
storage area that is to be deleted is currently running, when storing 

30 the application denoted in the XAIT information from the MPEG-2 
transport stream into the storage area 2201. 

[0302] In FIG. 51, steps identical to those in FIG. 30 are given the 
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same numbers as in FIG. 30. 

In the case where the space remaining in the storage area is 
judged to be smaller than the selected application (S2705 in FIG. 
29) the AM 1205b judges whether or not there is an application 
5 which is already stored, as shown in FIG. 51 (S2801). 

[0303] In the case where there is an application that is already 
stored (YES of S2801), or in other words, in the case where the 
capacity of the storage area 2201 is insufficient because there is 
already a stored application at the time of an application denoted in 

10 the XAIT information being stored from the MEPG-2 transport 
stream, the stored application determination unit 2602 acquires a 
result of a comparison between the storage priority 2006 specified 
by the storage priority comparison unit 2601 for the individual 
applications (S2802). Based on that comparison result, the stored 

15 application determination unit 2602 determines a set of the 
application to be stored and the application to be deleted from the 
storage area 2201 (S2803). Here, in the case where, among the 
applications already stored, there is an application with a storage 
priority lower than the storage priority of the selected application, 

20 the stored application determination unit 2602 determines that the 
already-stored application is to be deleted from the storage area, so 
that the space remaining in the storage area becomes larger than 
the size of the selected application, and determines that the 
selected application is to be stored. However, in the case where the 

25 space remaining in the storage area is smaller than the selected 
application even after those applications which are already stored 
are deleted from the storage area, the stored application 
determination unit 2602 determines not to delete those applications 
which are already stored from the storage area, and not to store the 

30 selected application. 

[0304] Continuing on, the stored application determination unit 
2602 judges whether or not the application to delete from or store in 
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the storage area 2201 was successfully determined (S4401). Here, 
because plural applications with the same storage priority are 
present, in the case where the application to delete from or store in 
the storage area 2201 cannot be determined (NO of S4401), the AM 
5 1205b follows the processing previously described in FIG, 47. 

[0305] Next, the stored application determination unit 2602 
judges whether or not the stored application determination unit 
2602 has determined the already-stored applications to be deleted 
from the storage area 2201 (S2804). 
10 [0306] In step S2804, in the case of determination not to delete 
(NO of S2804), the AM 1205b carries out the processing from step 
S2707 of FIG. 29. 

[0307] In step S2804, in the case of determination to delete (YES 
of S2804), the stored application determination unit 2602 examines 

15 whether or not the application which should be deleted is running 
(S5204). Here, in the case where the application which should be 
deleted is not running (NO of S5204), the AM 1205b carries out 
processing identical to the processing from step S2805, as described 
in FIG. 46. On the other hand, when the application which should 

20 be deleted is running (YES of S5204), the application with a high 
storage priority can be stored if the running application is 
terminated and deleted; therefore, the notification unit 2605 
requests the inquiry unit 4301 to inquire, with the user, whether to 
terminate and delete the application that should be deleted 

25 (S5205). 

[0308] As shown in FIG. 52, the inquiry unit 4301 inquires with 
the user whether or not to delete the running application form the 
storage area 2201 (S5301). Here, the inquiry provided to the user 
by the inquiry unit 4301 is realized by the inquiry sending deletion 
30 notification information to be shown on the screen to the CPU 514 of 
terminal apparatus 500, and the dialog display program included in 
the library 1201b of the OS 1201 displaying the inquiry dialog, as 
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shown in FIGS. 53, in the display 509. 

[0309] FIG. 53 is a diagram showing an example of an inquiry 
dialog displayed in the display 509 in the present embodiment. A 
dialog box 3001 has display elements of a message 3001 and 
5 application selection buttons 5401 and 5402. Specifically, FIG. 53 
shows an example of a display that inquires, with the user, whether 
or not to terminate and delete the application the be deleted, when 
it is possible to store the application with a high storage priority if 
the running application is terminated and deleted. 

10 [0310] Note that in FIG. 53, the character string of the message 
5403 may be a character string having a different expression, as 
long as it provides information necessary for the user to delete an 
application that is running; the message 5403 may also be of a 
format aside from a character string. In addition, the character 

15 strings of the application selection button 5401 and 5402 may be 
different character strings as long as they have the same meaning 
as the character strings in FIG. 53. Furthermore, the display 
elements in the dialog box 3001 are not limited to the display 
elements shown in FIG. 53; another display element, such as a list 

20 box and the like, may be used as long as it can provide the 
information necessary for the user to select the application and 
allow the CPU 514 to confirm that the user has selected the 
application. 

[0311] Continuing on, when the user selects the application 
25 selection button 5401 or 5402, the CPU 514 sends input information 
from the user to the inquiry unit 4301 of the AM 1205b. Upon 
receiving the input information (S5302), the inquiry unit 4301 
notifies the stored application determination unit 2602 of a result of 
the input, based on the input information. Here, notification of the 
30 input result by inquiry unit 4301 is realized by, for example, the 
inquiry unit notifying the stored application determination unit 2602 
of a result in which the user selects termination and deletion of the 
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running already-stored application "APP2" so that the application 
named "APP3" can be stored, in the case where the input information 
received from the CPU 514 indicates selection of the button 5401, 
when the dialog display is as shown in FIG. 53. 
5 [0312] Then, upon being informed of the input result from inquiry 
unit 4301, the stored application determination unit 2602 
determines, in accordance with the input result acquired from the 
inquiry unit 4301, whether or not to delete the application from the 
storage area 2201 (S5303). After that, the stored application 
10 determination unit 2602 carries out processing from step S2806 in 
FIG. 51. 

[0313] In this manner, in the present embodiment, even if an 
application to be deleted is running, an application with a high 
storage priority is stored, according to the user's preference, after 
15 automatically terminating and deleting the running application. 

[0314] (Seventh Embodiment) 

Like the sixth embodiment, in the present embodiment, a 
notification is performed which provides a message regarding 

20 treatment of an application to be deleted, while ensuring conformity 
with prescriptions in the OCAP specifications; that is, a prescription 
that an application with a high storage priority is preferentially 
stored, and operations of a currently running application must not 
be interfered with. Here, in the present embodiment, when an 

25 application to be deleted is running, an AM 1205b performs a 
notification that provides a message regarding how the application 
is to be treated; however, the details of the message differ from the 
details described in the sixth embodiment. In addition, operation 
of the AM 1205b in this embodiment differs from the operation 

30 described in the sixth embodiment. Hereafter, the operation of the 
AM 1205b of this embodiment is described in detail. 
[0315] FIG. 54 is a flowchart showing an example of a 
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characteristic application storage processing operation carried out 
by the AM 1205b that has received the XAIT information, in the 
present embodiment. FIG. 54 shows processing following step 
S2705 shown in FIG. 29. In addition, FIG. 54 shows, in particular, 
5 an example of a storage processing operation carried out by the AM 
1205b in the case where the space in the storage area 2201 is 
insufficient and the application stored in the storage area that is to 
be deleted is currently running, when storing the application 
denoted in the XAIT information from the MPEG-2 transport stream 

10 into the storage area 2201. 

[0316] In FIG. 54, steps identical to those in FIG. 30 and FIG. 51 
are given the same numbers as in FIG. 30 and FIG. 51. 
[0317] In the case where the space remaining in the storage area 
is judged to be smaller than the selected application (S2705 in FIG. 

15 29) the AM 1205b judges whether or not there is an application 
which is already stored, as shown in FIG. 54 (S2801). 
[0318] In the case where there is an application that is already 
stored (YES of S2801), or in other words, in the case where the 
capacity of the storage area 2201 is insufficient because there is 

20 already a stored application at the time of an application denoted in 
the XAIT information being stored from the MEPG-2 transport 
stream, the stored application determination unit 2602 acquires a 
result of a comparison between the storage priority 2006 specified 
by the storage priority comparison unit 2601 for the individual 

25 applications (S2802). Based on that comparison result, the stored 
application determination unit 2602 determines a set of the 
application to be stored and the application to be deleted from the 
storage area 2201 (S2803). Here, in the case where, among the 
applications already stored, there is an application with a storage 

30 priority lower than the storage priority of the selected application, 
the stored application determination unit 2602 determines that the 
already-stored application is to be deleted from the storage area, so 



- in - 



that the space remaining in the storage area becomes larger than 
the size of the selected application, and determines that the 
selected application is to be stored. However, in the case where the 
space remaining in the storage area is smaller than the selected 
5 application even after those applications which are already stored 
are deleted from the storage area, the stored application 
determination unit 2602 determines not to delete those applications 
which are already stored from the storage area, and not to store the 
selected application. 

10 [0319] Continuing on, the stored application determination unit 
2602 judges whether or not the application to delete from or store in 
the storage area 2201 could be determined (S4401). Here, 
because plural applications with the same storage priority are 
present, in the case where the application to delete from or store in 

15 the storage area 2201 cannot be determined (NO of S4401), the AM 
1205b follows the processing previously described in FIG. 47. 
[0320] Next, the stored application determination unit 2602 
judges whether or not the stored application determination unit 
2602 has determined the already-stored applications to be deleted 

20 from the storage area 2201 (S2804). 

[0321] In step S2804, in the case of determination not to delete 
(NO of S2804), the AM 1205b carries out the processing from step 
S2707 of FIG. 29. 

[0322] In step S2804, in the case of determination to delete (YES 
25 of S2804), the stored application determination unit 2602 examines 
whether or not the application which should be deleted is running 
(S5204). Here, in the case where the application which should be 
deleted is not running (NO of S5204), the AM 1205b carries out 
processing identical to the processing from step S2805, as described 
30 in FIG. 46. On the other hand, in the case where the application 
which should be deleted is running (YES of S5204), the notification 
unit 2605 notifies the user of a message indicating that a new 
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application will be stored after the running application is terminated 
(S5206). 

[0323] FIG. 55 is a diagram showing an example of a message 
displayed in the display 509 in the present embodiment. A 
5 message 5603 indicates that a new application will be stored after 
the running application is terminated. 

[0324] Note that in FIG. 55, a character string of the message 
5603 may be a different character string, as long as it provides the 
indication that that a new application will be stored after the running 

10 application is terminated. 

[0325] Next, after step S5206, the AM 1205b judges, per set 
interval of time, whether or not the application to be deleted, which 
is currently running, has terminated (S5207). If the. application 
has not terminated, the processing in step S5207 is performed again 

15 after the set interval of time. 

[0326] In the case where it has been judged in step S5207 that 
the running application has been terminated (step S5207), the AM 
1205b carries out processing from step S2806. 

[0327] In this manner, in the present embodiment, the 
20 application with a high storage priority is stored after notifying the 
user of the situation in which the application to be deleted is running, 
and deleting the application when the user has terminated the 
application. 

[0328] Note that in the above description, the AM 1205b carries 
25 out processing from step S2806 in the case where it has been judged 
that the running application has been terminated in step S5207; 
however, the AM 1205b may also carry out processing from step 
S2801 in FIG. 54. 

[0329] A program execution device according to the present 
30 invention has hereby been described using the first through seventh 
embodiments, but the present invention is not limited to these 
descriptions. 
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[0330] For example, in the first through seventh embodiments, 
the Java (R) program may be a mixture of parts written in Java and 
parts in a binary format directly executable by the CPU, or may be 
configured only of parts in a binary format directly executable by the 
5 CPU. 

[0331] In addition, in the first through seventh embodiments, the 
ROM 512 may be deleted by storing details which the ROM 512 
stores in the secondary storage unit 510. In addition, it is also 
possible to configure the secondary storage unit 510 of a plurality of 

10 sub-secondary storage units, with each sub-secondary storage unit 
saving differing information. It is possible to meticulously divide 
the sub-secondary storage units; for example, only tuning 
information is saved in one of the sub-secondary storage units, the 
library 1201b of the OS 1201 is saved in another sub-secondary 

is storage unit, downloaded Java programs are saved in yet another 
sub-secondary storage unit, and so on. 

[0332] In addition, in the first through seventh embodiments, the 
registered Java program is stored in the secondary storage unit 510, 
but the program may be stored in the primary storage unit 511. In 
20 the case where the downloaded Java programs are saved in the 
primary storage unit 511, all saved information disappears when the 
power is turned off. 

[0333] In addition, the present invention is applicable in 
information devices such as personal computers, cellular phones, 

25 and the like. 

[0334] Also, the POD 504 is in a detachable state, but the POD 
504 may be attached in a non-detachable state. Note that in the 
case where the POD 504 is attached in a non-detachable state, the 
CPU 706 may be removed from the POD 504, and the CPU 514 may 

30 carry out the operation of the CPU 706. 

[0335] In addition, the Java programs registered in the PODLib 
1205e may not only include downloaded Java programs but also 
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pre-stored Java programs as well. Moreover, by including a slot 
unit in which a removable storage medium, such as an SD (Secure 
Digital) (R) memory card, can be attached/removed, a Java program 
may be received from the storage medium. 
5 [0336] In addition, in the first through seventh embodiments, 
downloading of the Java program is described as the DSMCC method, 
but another download method, aside from the DSMCC method, may 
be used. For example, by installing a network unit for connecting 
to a network, downloading the Java program via IP, in which the Java 
10 program is fetched from the Internet, is possible. In the case of 
downloading the Java program via IP, the DSMCC identifier in the 
AIT and XAIT information is not necessary; instead, an IP address is 
required to acquire the Java program. 

[0337] FIG. 56 is a diagram showing an example of XAIT 
15 information necessary for downloading a Java program via IP. A 
protocol 4901 is used to acquire the Java program. An IP address 
4902 is also used to acquire the Java program. The Java program 
defined in the row 4911 is a set of an identifier "701", control 
information "autostart", a protocol "http", an IP address 
20 "123.456.0. 1", a program name "a/APPlXlet", a priority "200", a 
storage priority M 100", and an application name "APP1". Upon 
acquiring the XAIT information shown in FIG. 51, the AM 1205b 
acquires a file system of the Java program using the IP address 
acquired from the XAIT information, and stores this file system in 
25 the primary storage unit 511 or the secondary storage unit 510. 

Industrial Applicability 

[0338] A program execution device according to the present 
invention has an effect in which a user can use the device with peace 
30 of mind, and can be applied informational devices that are controlled 
by software, such as digital televisions, personal computers, cellular 
phones, and the like; an operational method of the device is of use 
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technology for managing storage of applications. 
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